SwiSSAIR 
eel 


———. 


Power ‘Airlines Around the 


WISSAIR purchased their first 

Wright Engines in 1929. Nowthey 
have a fleet of planes powered with 
“WHIRLWINDS”— and an order has 
just been placed’ for immediate de- 
livery of “CYCLONES.” 

Europe «is rapidly adopting new 
standards of high speed transporta- 
tion. You fly behind Wright Engines 
in France, Italy, Spain, Holland and 
Switzerland—over the gigantic Ber- 
nese and Valais Alps. 

Wherever nations take to the air for 
commercial transportation, Wright 
Engines are represented. They power 


air lines across the wilds of China .3. 


through picturesque Japan...over the 
jagged, snow-covered Andes in Chile 
.. «through the heat of the equator 
...and into the intense cold of the 
Arctic Circle. 

Wright Engine super power gives 
more miles per hour .. . lower oper- 
ating costs ... greater reliability and 
endurance — which /haye enabled 
Wright-Powered Planes to win the 
National Reliability Tour six consec- 
utive years ... and accomplish more 
famous flights than all other engines 
combined. 
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CORPORATION 
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When passengers, mail and express are 
being carried by air between America 
and Europe on regular schedule, that 
service will owe much of its success to 
problems solved in pioneer transport 
operation between the American con- 
tinents. Precision, regularity and re- 
liability have marked the management 
and equipment of the Pan-American 
Airways. Their new Sikorsky S-40 up- 
holds the finest traditions ofits operator 
and its builder: comfort, speed—de- 
pendability. The 40-place ‘American 
Clipper,” like its sister ships, is pow- 
ered with Pratt & Whitney engines. 
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furnish the kind of POWER... 


America’s largest 


Amphibion needs 
on its 1..300-mile 


route across the 


CARIBBEAN 


&é Hornet figiner_ 


THE 
PRATT & WHITNEY AIRCRAFT CO. 
* EASTHARTFORD ... CONNECTICUT 
(a Division of United Aircraft & Tra nsport Corporation 
WSF eres in Canada by Canadian Pratt 


Whitney Aircraft Co., Ltd.. Longueuil, 
P.Q.; in Germany by Bavarian Motor 
Works, Munich; in Japan by Nakajima 

Aircraft Works, Tokyo. 
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In Gratitude, 
the Whole Wide 
World Over... 


“I was in a jam. Got out. Landed safely.” 
That’s the short of it as flying men simply 
state their gratitude — for their lives — to 
IRVIN. No matter what the language, nor 
from what remote corner of the world it 
comes, they all breathe the same deep feeling. 


How they say it in Siamese: 
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: - If it ever comes to you in mid-air, we hope 
Dear Friend: you too, will be prepared with your IRVIN 


More Than Air Chute. We hope we may send you too, the little gold Caterpillar 
Club emblem such as is now on the ocean en route to far Siam to Lt. 

&, 0 ® Chooprayoon. Trust your life in the air to an IRVIN AIR CHUTE 
and write us, for the one you need, today— 


Lives Saved IRVING AIR CHUTE CO., Inc 


372 Pearl St., Buffalo, N. Y. 
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What it reads 
in English: 


Flying Fleet No. r 
November 2nd. B.E. 2474 
On rwrig A 2end, 
19031 at 6 . M. I was 
directing P . flight of a 
fleet of 3 aeroplanes and 
I was in plane No. 2. 


While controlling my 
plane to get in touch with 
the leading plane, the left 
wing of my plane got un- 
der the right wing of the 
leading plane. I made 
every effort to free my 
plane rom the bound 
but in vain. The left 
wing of my plane had got 
into the right wing of the 
leading plane and it was 
therefore uncontrollabie. 
I therefore jumped out 
of the piane with the 
help of Irvin parachute 
and landed safely from a 
height of approximatel 
400 metcrs. 


(signed) 
Lt. Byjera Chooprayoon. 
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WEST COAST Factory and Office: 1500 Flower St., Glendale, Calif. CANADIAN Factory: Ft. Erie, Ont. 


BRITISH Factory: Letchworth, Herts, England. 


IRV! 








AtR CHUTES 
“Lhe Life-Preserver of the Air’ 
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We banded in the 
hachyand of x faut 


~~ + « « “To make-a long story short, we finally passed over the Utica Airport and started on the 
last lap. The lights of Syracuse appeared and I cut north of the city direct for the airport. Suddenly the 
motor coughed and stopped completely out of gas. Embarrassing, to say the least. The ground below was 
absolutely black and it was impossible to distinguish whether we were going to land on trees, deserted 
houses or what have you. There being only one thing to do, I headed into the wind, and came down 
vertically 2,000 feet. We landed in the backyard of a farmhouse with no more shock than the average 
landing and without forward roll of an inch. The wheels landed in a one-foot ditch, which with any ~ 
forward movement of the ship would have turned us over. Actually there was no damage done to the 
ship whatsoever. Had we been in an airplane without flares and landing lights, making contact with the 
ground at 50 or 60 miles an hour, the results would have been different, to say the least. Evidently 
we had run into 40 or 50 mile head winds.” + + + + + Leste B. Cooper (Kellett K-2 Autogiro) 











Cross country, black-night flying is not common practice for and controls, exclusively, all: Autogiro patent rights in the 
the average Autogiro owner. But even though Mr. Cooper United States. Manufacturing companies of high standing will 
is a veteran airplane pilot he attributes his remarkable land- be licensed to build Autogiros with the full cooperation of 
ing more to the inherent security of the Autogiro itself, our engineering staff. Present licensees are: Buhl Aircraft 
than to his own flying skill. Company, Detroit, Mich.... 

The Autogiro Company of Kellett Aircraft Corp, Phila- 
America is an engineering and delphia, Pa. . . . Pitcairn Air- 


licensing organization. It owns UT R O craft, Inc., Willow Grove, Pa. 


AUTOGIRO COMPANY OF AMERICA * & «© LAND TITLE BUILDING »& oe PHILADELPHIA 
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AIRCRAFT BATTERIES 


Contractors to the U. S. Army and Navy 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose S 
Exide Batteries of Canada, Limited, Toronto 
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And let an Exide Aircraft Bat- 
tery give you safe, dependable 
current for lights and radio 


pet take-off ... not a 
worry in the world! An Exide 
Aircraft Battery is on the job. 


This famous battery makes radio 
communications certain ... sup- 
plies reliable current for landing 
and position (navigation) lights. 
Exide Aircraft Batteries are 
made to fly. Many of your friends 
wouldn’t fly without them. Here’s 
the answer: dependable, compact, 
light, non-spillable, and long-lived. 

Write today for more informa- 
tion about the many types of Exide 
Aircraft Batteries. 


TAKE TO THE AIR—WITH SAFETY 


Do you know that airway travel today 
is more than 4 times as safe as it was 3 
years ago? During the January to June 
period of 6 months in 1931 there was 
but one fatality in each 5,277,989 pas- 
senger miles flown. 

Dependable Exide Aircraft Batteries, 
standard equipment on most transport 
and mail ships, contribute to safety. 
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CURTISS-WRIGHT FLYING SERVICE 
NATIONAL DISTRIBUTOR FOR 
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The MONOCOUPE models for 1932 lead their class in speed, 
performance, comfort and low operating cost. Here is an 
airplane that a man of moderate means can afford to fly. 
Smart in appearance . . . luxuriously equipped . . . cruising 
speed of 100-130 m.p.h. . . . priced as low as $3375. A 
demonstration flight will thoroughly convince you that the 
MONOCOUPE is an exceptional value. 
Curtiss-Wright Flying Service will be glad to demonstrate 
the MONOCOUPE at any of their nation-wide chain of Bases. 
Write for details . . 29 West 57th Street . . New York City. 











BASES LOCATED IN THE FOLLOWING CITIES: 


Alameda, Cal.......... Alameda Airport 
Candler Field 
Curtiss-Wright Airport 





Boston, Mass Boston Municipal Airport 
Caldwell, N.J..........Essex Airport 

Chicago, Ill............Curtiss-Reynolds Airport 
Columbia, S. C......... Owens Field 

Columbus, Ohio....... Port Columbus 

Dallas, Texas...+...... Curtiss-Wright Airport 
Lenver, Colo.......... Curtiss-Wright Field 


Detroit, Mich.......... 
Hartford, Conn........ 
Kansas City, Kan....... 
Los Angeles, Calif...... 


Milwaukee, Wis........ 
Moline, Ill.......... 


Grosse Ile Airport 
Brainard Field 

Fairfax Airport 

Grand Central Air 

Terminal 

Bowman Field 
Municipal Airport 
Municipal Airport 
Curtiss-Wright Airport 


-»Moline Airport 


North Beach, N. Y... 
Oklahoma City, Okla.. 


..-Glenn Curtiss Airport 
. Curtiss-Wright Field 


Pittsburgh, Pa......... Bettis Airport 
Portland, Me.......... Portland Airport 
SS } 2 ae Curtiss Airport 
Rockland, Me..........Rockland Airport 


San Francisco, Calif..... 


St. Louis, Mo......... 
Valley Stream, L.I...... 


Curtiss-Wright 
Airport 


. .Curtiss-Steinberg Airport 


Curtiss Airport 
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Truth and the test pilot 


HE day of 
the dare. 
devil “test 


pilot,” who 
took the new air- 
plane up “to see if 


standing between test pilots and designers. 


By Edmund TI. Allen 


The results of performance tests are often valueless because said 


of poorly controlled test conditions and lack of under- 


that a test pilot have not only manual proficiency, but 


It is essential 


it floated in 
landing, that was 
taken as a blanket 
condemnation, and 
so the pilot may have 
meant it, for he was 
used to and desired 


would fly, “has technical knowledge and scientific sense as well. Mr. Allen ; : 

passed. We _ have : : . an airplane which 
neither to test the has unique qualifications for discussing that problem. He took a “normal” 
wings for their writes as a pilot who has constantly interspersed engineering fight path on & 
weaknesses, nor to glide — “normal 


find out whether the 
airplane is unsatis- 
factory in longitudi- 
nal stability or con- 
trollability. Strength 
factors are now 
known with consid- 
erable precision from 
stress analysis and 
static test before the 
airplane is flown; 
and stability and con- 
trollability have usu- 
ally been determined 
to a high degree of 
accuracy prior to 
flight by aerody- 
namic analyses and 
wind tunnel tests. 
Unless an airplane 
departs radically from conventional de- 
sign, there is no more doubt about these 
qualities in the designer’s mind, as he 
watches his craft take the air for the 
first time, than a modern yacht designer 
would have regarding the buoyancy or 
stability of his craft as it slips down the 
ways at its christening. The test pilot 
of a few years ago came down from the 
first flight of a new airplane and told 
an admiring audience that the plane was 





studies with flying activity. 
Corps during the War, and a civilian test pilot for the Army 
at McCook Field after the war. 


Advisory Committee for Aeronautics in the first stages of 


the flight-testing program at Langley Field. He was a pioneer 
in glider and light plane development, and is the only 
American ever to have taken a glider of his own design to 
Europe and flown it in competition there (in 1922). He 
flew the air mail for three years. He has been test pilot and 
engineer for the Boeing and Northrop Companies, and con- 
sultant to others. In short, he speaks with some authority. 


“slick,” “fast,” “a honey on the con- 
trols,” “a floater,” “stable as a rock,” 
“gets off at nothing fiat,” and “can’t be 
stalled.” If it was a little “tricky in 
landing” or it “squashed on a turr,” 
there was little in the nature of concrete 
data in these reports that could guide 
the designing engineer in modifying 
these characteristics. He had to shoot 
in the dark to make it “less tricky” or 
“less squashing” on a turn. If the pilot 


53 


He was an officer in the Air 


He flew for the National 


meaning to him 
“like a Jennie” or 


anything with a 
maximum L/D of 
about 8. 


After the first test 
flight and a few 
others “to get used 
to the new ship,” the 
test pilot of a short 
while ago did the 
“performance tests.” 
He flew across the 
airport from one 
fence to the other 
with wide open 
throttle. These 
fences were said to 
be three quarters of 
a mile apart. Some- 
one may have measured the distance 
once. The pilot may have flown across 
the course both ways, averaging his 
times “to eliminate the effect of wind.” 
Although he dived on the course, the 
pilot probably “levelled out behind the 
first fence and stayed approximately 
level all the way across the field.” Such 
methods are not yet outgrown by many 
aircraft companies. Hardly an airport 
but has its “speed course” less than one 
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mile long! And the largest civil testing 
agency still permits the pilot to dive at 
high speed on the course providing he 
levels out 1,500 ft. before he reaches the 
first course-marker! Inaccuracies as 
high as 10 m.p.h. are easily possible 
under such conditions. 

When, for instance, an experimental 
department of an aircraft corporation is 
testing the differences in high speed be- 
tween two windshields or several cowl- 
ing arrangements whose range of varia- 
tion in speed and rate of 
climb is about } per cent, it 
can be seen that testing 
calls for a degree of pre- 
cision which cannot be satis- 
factorily achieved by the old 
method. Such elements in 
procedure as the use of a 
short speed course, attempt- 
ing speed trials on bumpy 
days or without calibrated 
instruments, and disregard- 
ing systemmatic reduction 
of performance to standard 
conditions of pressure and 
temperature, are now looked 
upon with skepticism. Com- 
petition is now driving the 
manufacturers of airplanes 
to ask for very accurate and 
very detailed test data. If the research 
staffs of the aircraft companies are to 
make advances in design in the striving 
for higher performance and better flying 
qualities they need dependable data de- 
termined by accurate methods—data 
which can be checked exactly in subse- 
quent tests by reducing the variable at- 
mospheric conditions of both tests to 
standard. Of what use is it to the engi- 
neer who is designing a wing fillet for 
the reduction of drag of, say, 5 per cent 
at high speeds when he cannot rely upon 
the testing accuracy te within better than 
8 per cent? Any constructive design for 
the modification of either performance 
or stability or controllability must be 
based upon reliable test data measured 
as carefully as that at national research 
organizations or university laboratories. 
This new spirit is appearing in most of 
the large aircraft corporations; some 
have even been far-sighted enough to see 
to it that their advertised performance 
figures agree with their research per- 
formance data. 

This parallels the development of the 
testing activities of the automotive in- 
dustry. For a number of years fictitious 
performance figures were given out and 
believed by almost all the leading auto- 
mobile manufacturers. One of the fac- 
tories producing fast and high priced 
automobiles did not know, because there 
was no standardized test procedure, ex- 
actly what the high speed of its standard 
car was, nor at what speeds or what 
road conditions certain vibration periods 
occurred. It was only when the re- 
search corporation put an end to guess- 
ing and established standardized and 
accurate testing methods that it was 
learned exactly what the corporations’ 


and their competitors’ cars were doing 
in speed, hill-climbing, acceleration, 
steering qualities and riding character- 
istics, and stamina and maintenance 
costs were carefully ascertained. The 
whole acceleration in automobile design, 
which has made the 1931 automobile the 
vastly superior vehicle that it is over the 
1921 automobile, is due almost wholly 
to automotive research, of which testing 
forms a large part,—testing performed 
accurately and depending largely upon 














Testing often assumes the atmos- 

phere of a seance, in which all 

the sitters are very anxious to be- 
lieve what they expect to see 


the use of correct recording instruments. 

In the testing of an aircraft, either to 
determine performance, or to check the 
functioning of any one of its parts, or 
tc measure its many and elusive “flying 
qualities,” there are a number of en- 
tirely different attitudes possible on the 
part of the testing personnel. The tradi- 
tional commercial test is sometimes 
highly influenced by the advertising and 
selling branches of the organization. 
Often this is obvious. More often, how- 
ever, the testing personnel itself has not 
known, after a test, exactly what the 
performance would be under carefully 
controlled test conditions. Testing thus 
often assumes the atmosphere of a 
seance, in which all the sitters are very 
anxious to believe what they expect to 
see. In a flight test of almost any kind 
there are a large number of variables, 
many of which are beyond the control 
of the pilot, and some of which he will, 
if he does not restrain his enthusiastic 
salesmanship, influence almost uncon- 
sciously in the favorable direction. 
Some of the important variables are not 
indicated on instruments and are not 
obvious to the test pilot. The variables 
on an oil cooling test, for instance, to 
determine the effect of a change in en- 
gine cowling are so difficult to bring 
under control that the results are often 
worthless although the test may have 
been performed with great care. The 
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reasons for this are that several factors 
were inadvertently varied at the same 
time, and the results obtained were only 
partially due to the particular variable 
under observation. It is practically im- 
possible to keep constant all the test con- 
ditions such as outside air temperature, 
power output, altitude, humidity, and 
carburetor heat conditions, on a series of 
tests lasting over the number of days 
required to make several cowling 
changes. 

The fundamental principle of simpli- 
fication of experimental procedure 
which counsels that only one factor be 
allowed to vary at a time, is disregarded 
far more often than is supposed, and 
hence the test pilot is often at a loss to 
discover the reason for the very appar- 
ent discrepencies in his results caused 
hy inaccurately observed testing condi- 
tions. He may find that a test he made 
a few days ago with cowling louvres cut 
to let air flow around the oil tank gave 
oil temperatures a few degrees higher 
than he finds today with the louvres 
closed over, although he flew at the 
same altitude, airspeed, and r.p.m. If 
he read the upper air temperature at the 
altitude he was flying and, on the second 
test, climbed to a higher altitude to keep 
temperature constant for the two tests, 
he may yet be uncertain of the variation 
in power output at the two altitudes. 
Thus his test remains inconclusive until 
it can be repeated when the variation of 
temperature with altitude is comparable 
with that of the former test. 

The record which the test pilot makes. 
on his data pad is, at best, an approxi- 
mation. He may, for instance, try to 
record his average airspeed over a two- 
mile speed course on an airspeed-meter- 
calibration flight with the indicator 
varying constantly through a range of 
10 mp.h. Any pilot without special 
training will usually tend to give an 
average higher than the true average. 
Again, he may try very conscientiously 
to record the true stability in yaw of an 
airplane which he is testing for this 
quality and, if he is inexperienced with 
the peculiarities of yaw and roll stabil- 
ity, he may mistake an “anti-yawing 
moment due to roll” -or arising from 
some slight movement of the ailerons, of 
which the pilot is perhaps unaware, for 
a true “anti-yawing moment due to 
yaw.” 

These two instances are illustrative of 
mistakes arising even when there is the 
most conscientious effort on the part of 
the testing personnel to secure scientific 
accuracy. When such an ideal of accu- 
racy is deprecated, however, the results 
are likely to give anything but a true 
picture of the capabilities and character- 
istics of the aircraft. It might well be 


frankly stated that the economic status 
of the industry at the moment does not 
offer a ready market for the type of 
ability represented in scientific testing. 
It is nevertheless true that the industrial 
executive in the aircraft field, who has 
a vision of future returns clearly in 
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view, will plan the development of a 
flight test organization which combines 
the highest skill in flying with scientific 
ability of an analytical, experimental 
nature. The modern test pilot has an 
engineer’s training in precision of 
measurements and in scientific observa- 
tion. He knows how to record what he 
sees without jumping at once to con- 
clusions as to causes and cures. A 
knowledge of design becomes useful, 
heuristically, to suggest further tests or 
modifications of his present tests which 
may lead to the discovery of new facts 
with reference to the airplane’s char- 
acteristics. 

This aspect of the test pilot’s function 
is often neglected. The history of the 
industry’s flings at haphazard testing is 
full of strange instances of uncoordi- 
nated testing procedure. A pilot with 
but little knowledge of aeronautical en- 
gineering often comes down from a test 
with such a categorical pronouncement 
as: “the rudder needs 4 sq.ft. more 
area,” or “the stabilizer is too large,” or 
“the wings should have another degree 
of dihedral,” or “the fin needs more as- 
pect ratio,” etc. etc. The designing en- 
gineer, having no piloting experience, 








The test pilot told the designing 
department, “The chord of the 
rudder should be decreased by 
half, thereby increasing the aspect 
ratio of the vertical surfaces and 
increasing their effectiveness and 
decreasing their heaviness” .. . 
all in one breath 


or not enough to get the subtle points of 
“flying qualities,” is helpless before such 
pronouncements. 

A few examples taken from our mis- 
takes which were dué to inadequate 
knowledge or inadequate testing facili- 
ties will serve to illustrate the difficulties 
of cooperation between the designer 
who is not a skillful flier and the pilot 
without technical insight. One such 
case occurred recently in which the test 
pilot of a large airplane company told 
the designing department that the rudder 
of its new airplane was twice too big. 
“The chord of the rudder should be de- 
creased by half, thereby increasing the 
aspect ratio of the vertical surfaces and 
increasing their effectiveness and de- 
creasing their heaviness.” This was the 
diagnosis and remedy stated all in one 
breath. The patient had the operation 
and survived, but there was always 
something wrong with it, although the 














The test pilot’s primary task is 
not technical diagnosis 


pilot at first insisted it was “fine” and 
“far better than before.” A. doctor 
must believe in his own diagnoses. A 
year later, however, after a number of 
accidents traceable te insufficient rudder, 
the amputated rudder area was replaced 
on the entire series of airplanes of 
this type. ~ 

On a pursuit plane of rather recent 
design, the product of another large air- 
craft factory, the test pilot assisted in its 
development,—at least from the stage 
of first flight to the stage of the produc- 
tion order. The directional controlla- 
bility was pronounced inadequate for 
the demands of extreme combat maneuv- 
erability. The rudder was increased in 
size and the minimum radius of turn 
was measured and found to be 
only slightly improved. The 
pilot then recommended increas- 
ing the aspect ratio of the rud- 
der and increasing the rudder 
area a little more. These changes were 
also found to have but little effect upon 
the qualities which it was hoped would 
be vastly improved. The airplane was 
nevertheless put into service but it was 
unsuccessful in competition with more 
maneuverable airplanes. An engineer 
who knows exactly what to look for in 
tests of yaw stability and maneuverabil- 
ity would see at once with a couple of 
simple measurements that it was not the 
power of the controls which was lack- 
ing, but that the damping was excessive. 
The remedy in design would have been 
obvious to the engineer, had.the pilot 
been able to describe accurately just 


4 


what was happening. t 

Another airplane was ra in yaw 
stability. Upon the advice ofthe pilot 
this was corrected. It was sd skillfully 
done that the directional contr@l was im- 
proved rather than the reverse. Sta- 
bility in roll was, however, destroyed by 
the operation because of a failure to 
realize the great. extent of the interde- 
pendence of stability in roll upon sta- 
bility in yaw, stability in roll upon 
longitudinal stabiljty, stability in roll 
upon roll and yfow yaw, and upon the 
use of the’ contgél surfaces. Stability in 
roll is a ver¥.cémplicated affair and a 
change in dihedfal of the wings is but 
one of many wa¥s to influence it. The 
airplane mentioned cost its designing 
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company a large sum because of inade- 
quate observation and of faulty analysis 
of the test data. 

In the light of an analysis of such 
mistakes one realizes the need of the 
development of procedures for eliminat- 
ing all of the irrelevant variables in any 
test and for pinning the cause of the 
phenomenon in question upon the proper 
variable. These are matters of creative 
genius on the part both of the designing 
engineer and the pilot. The test pilot’s 
primary task is not technical diagnosis. 
His acquaintance with the fundamentals 
of aircraft technology, however, en- 
hance the worth of his skill in accurate 
pe:sormance testing, which is an indi- 
cator of skill in other ways of observing 
accurately and reporting clearly all of 
the many factors entering into his ex- 
perience. Nothing in the behavior of 
the airplane which might influence this 
data should escape his notice. If he is 
seeking to describe and record the air- 
plane’s flying qualities, his business is to 
segregate from the performance of the 
craft the points in which it is deficient 
and to translate his experiences into 
language the engineer will understand. 

The designer, on the other hand, at 
once more visualizing and more mathe- 
matical, a dealer in concrete relation- 
ships, will find his highest skill in an 
understanding of the new sets of rela- 
tionships, normally outside his world, 
which the skillful pilot manipulates. 
For instance, the pilot with his discus- 
sion and terminology of ground-looping 
will often find no understanding of what 
he means on the part of the designer 
who has not himself experienced the 
helplessness of a too tardily corrected 
ground-loop, and he will therefore be at 
a loss in attacking the problem. 

An analogy may be found for this 
situation by the diagnostician to whom 
a man with a headache has gone for 
treatment. If the man in entirely in- 
capable of any analysis of his headache 
beyond the complaint that his head 
hurts, the doctor has a set of some half- 
dozen or more physical disorders which 
may be contributing to the difficulty. 
However, the more specifically the pa- 
tient can describe the symptoms as he 
experiences them, localizing and differ- 
entiating the pains and nervous tensions, 
along with a clear description of his 
habits of eating and sleeping, etc., the 
more readily can he establish a rapport 
with the physician. 

If there can be effected a close and 
enthusiastic cooperation between test 
pilot and designing engineer, in which 
there is confidence on both sides, in a 
closely knit and experienced group, the 
beginning will be made for a constriic- 
tive. flight test and-flight-development 
organization which can parallel to some 
extent the research corporations of the 
automobile manufacturers. Such an 
organization will be the first to bring 
to perfection the airplanes of the year 
to come, with the next’ year’s models 
well along in the developmental stage. 
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future air express development 


RAFFIC in freight and mer- 

chandise has been the control- 

ling factor in the development 

of land and water transporta- 
tion systems throughout the world, and 
it is not unlikely that express traffic 
will be a major factor in the further 
development of air transportation. Al- 
though there is yet a wide divergence 
of opinion as to its ultimate place in 
the general scheme of air transport, the 
fact that air express poundage in the 
first nine months of 1931 increased more 
than 200 per cent over the correspond- 
ing period of last year, and is now 
equivalent to more than 12 per cent of 
total air mail poundage indicates the 
growing importance of this class of 
traffic. 

The first article of this series out- 
lined some of the more vexing problems 
that have confronted promoters of air 
express, and indicated the relatively 
slow progress that has been made in 
encouraging the wide use of established 
air express facilities. The second article 
discussed available sources of volume 
air express loads. This article will out- 
line the fundamentals of such a service, 
and will suggest a manner in which it 
can be provided with a minimum delay 
and the least possible disarrangement of 
present air transport systems. 

The following ten fundamental fac- 
tors are believed to represent the mini- 
mum requirements that must be met to 
generate a satisfactory volume of air 
express traffic: 


1. A unified nation-wide service must 
be provided. 

2. Air express traffic must be con- 
trolled by a single organization. 

3. Express must be handled inde- 
pendently of maii and passengers. 

4. Self supporting pick-up and de- 
livery services must be provided in 
major cities. 

5. Traffic must flow uninterruptedly 
from origin to destination. 

6. Flying operations must be con- 
ducted by the established air transport 
lines. 

7. Rates must be uniform, and not 
higher than three times rail express 
charges. 

8. Schedules must be based on air 
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What can go 


express needs alone, without interference. 
9. Flying equipment of special and 
advanced type must be developed. 
10. All shipments must be prepaid. 


The first and most essential require- 
ment is that the proposed air express 
service shall blanket the country, for 
the large shippers from whom volume 
loads will come serve nation-wide mar- 
kets, and nothing but a complete service 
as complete as that now provided by 
the railway express system—will induce 
them to patronize air express to any 
great extent. 

The problem of developing air ex- 
press traffic should not be compared 
with that of air mail, or passenger 
traffic. It has been possible to develop 
air mail traffic in spite of the meager 
nature of early flying services because 
the entire postal system with its thou- 
sands of collecting and distributing 
agencies was backing and promoting the 
service from the start. Mailers knew 
that an air mail stamp would assure the 
fastest possible delivery whether or not 
the person to whom the letter was ad- 
dressed was on or near an air mail route, 
and so did not hesitate to patronize the 
new service generously. Actual flying 
operations have been secondary in the 
development of air mail, the primary 
factor being that as each new air mail 
route was authorized it fitted smoothly 
into an established system for handling 
all mail. Here there has been a uni- 
versal ground-handling system with 
which flying operations have been co- 
ordinated from the start. The same 
cannot be said for air express. 

As for passengers: they themselves 
make a personal investigation before 
each trip, decide 
which route to follow 
and which company 
by air? to patronize, and 

even take themselves 

to the terminal or 
depot in most cases. Since the traveler’s 
own convenience, comfort, pleasure and 
safety are at stake, he will take the 
necessary trouble to make suitable ar- 
rangements. A package, however, is at 
the mercy of its consignor and is often 
but one of thousands of shipments re- 
quiring attention. If an individual is 
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sending but one emergency parcel he 
will probably take the trouble to have 
it sent by air express, if possible. If 
the consignor is a large firm sending 
out hundreds of rush shipments daily 
(and it is from this class of patron that 
real volume of air express loads must 
come) it is impracticable for his ship- 
ping department to examine all pack- 
ages to determine which can be sent 
conveniently by air express and then 
to make the necessary 
arrangements for such 
shipment. So long as 
large shippers must 
deal with a number 
of different air ex- 
press carriers, depend- 
ing upon which part 
of the country they 
wish to reach; so 
long as they must 
have some shipments 
handled by several 
different carrier com- 
panies (each with a 
different set of rates 
and rules), in order 
to reach a certain des- 
tination; so long as 
the country is spotted 
with many individual 
companies with uwun- 
synchronized schedules 


ness. Each of these organizations has 
full power to conduct its business in a 
way that will best serve the interests of 
all members of the group of railroads 
cooperating in the service. The execu- 
tives of each group concern themselves 
relatively little with the actual problems 
of operation, that matter being handled 
by railway executives who are operating 
experts. 

The Post Office Department is an 


While the series of articles on the subject of air express 
has been in process of publication in AVIATION, there have 
been important developments. Encouraged by the pound- 
age increase of some 200 per cent in 1931 over 1930, the 
Railway Express Agency and five major transport oper- 
ators involved in the present national network of air 
express services have made drastic reductions in rates. 
The mileage effected exceeds 10,000, 117 airports are 
touched, and in some cases the new tariff is as low as 
98 cents per ton-mile on the longer hauls. {| There is 
much that is attractive in the part that air express un- 
doubtedly will play in the changing economic structure, 
not only of this country but of the entire world. In the 
face of a fundamental distribution defect, there is a real 
opportunity for air express to bridge the gap and pro- 
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with the various operators for the actual 
air transport of the loads collected. 
Even with complete ground facilities 
provided, air express traffic must be ac- 
corded a special and unique flying serv- 
ice. The bulk of express must be 
segregated from mail and passenger 
traffic. Most of it should be handled 
at night. In the early days of a national 
air express system it would probably be 
expedient and profitable to employ the 
present planes and 
schedules to as great 
an extent as possible 
in order to keep oper- 
ating costs down while 
the service was being 
developed. Real vol- 
ume traffic, however, 
will require almost 
complete segregation 
of loads; exceptions 
being made in special 
cases such as emer- 
gency rush shipments 
going by the first 
available plane, ex- 
press or otherwise, 
and in the case of 
shipments to small 
towns not regularly 
served by express 
planes but reached by 
passenger or mail 


and unharmonized : ap 2 . , schedules. 

methods and _prin- vide faster service as an aid in reducing inventories. As a fourth re- 
ciples of operation; {| Since the depression of 1920-21, there has been a defi- quirement, the ground 
so long will it be handling system must 


impossible to interest 
most large shippers in 
the services of air ex- 
press on a _ volume 
scale. 

The second funda- 
mental requirement is 
that all air express 
traffic must be con- 
trolled by a single or- 
ganization. No mat- 
ter how closely the 
various independent 


shipping units. 
housing facilities have been introduced. These facilities 


production with distribution. 
since have been recognized by those directing European 


nite trend toward smaller, faster, and more frequent 
To provide this service, extensive ware- 


may be reduced materially through the substitution of 
air services for slower means of express transportation. 
Coordination of telephone and telegraph with air express 
service also should result in better synchronization of 
| These advantages long 


air services, and a high degree of development has been 


be adequate, efficient, 
and self supporting. 
The present possibili- 
ties of air express 
traffic do not justify 
the expense of an 
individual parcel 
handling organization 
at each terminal; or 
at least not of such 
organization as must 
be provided in all ma- 
jor centers to handle 


pce bt he reached in the Eastern Hemisphere. While European peeve eg mb. 
operate with eac t : ; : 4 
“an it will be impos- practices vary slightly in detail, they are substantially companies that are 


sible to meet satisfac- 
torily the problems 
of traffic solicitation, 
pick-up and delivery 
and terminal handling, bookkeeping, 
billing, and tracing of lost shipments, 
unless this work is handled by a single 
central business organization. Such an 
organization must be composed of men 
who are primarily business executives 
rather than operating men, and who 
understand the problems of package 
pick-up and delivery and of the solicita- 
tion and handling of such business. The 
individual railroads of the country dele- 
gate to a single organization, the Pull- 
man Company, the problem of providing 
satisfactory sleeping car service. They 
delegate+ to a single. organization, the 
Railway Express Agency, the problems 
of obtaining and handling express busi- 





similar to those coming iuto vogue in this country. 


excellent example of the type of or- 
ganization which must be set up to 
handle air express traffic properly. It 
provides a universal collecting and dis- 
tributing organization under the ad- 
ministration of a business unit for 
handling the necessary accounting, bill- 
ing, collecting, etc. It does not concern 
itself with actual inter-city operations, 
but contracts with various airlines, rail- 
roads, bus operators and steamship 
lines to carry mail and parcels which its 
agencies solicit, collect and distribute. 
In some similar fashion there must be 
a national air express company devoted 
to the tasks of soliciting, collecting and 
handling express loads, and contracting 





handling parcels effi- 
ciently in the down- 
town and _ suburban 
districts are already 
established in all large cities. Arrange- 
ments might be made with these 
established companies to provide air 
express patrons with a complete service 
from the start. Even when the air 
express traffic becomes great enough to 
support its own terminal organizations 
for parcel handling it will probably 
prove more economical to have this 
work handled by the established com- 
panies who are covering the territory 
anyway. 

In all probability there will always 
be need of the services of such agencies 
as Postal Telegraph and Western 
Union, especially in the smaller towns 
where no parcel delivery system is 
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provided, and of rail and bus connec- 
tions to small towns. 

The fifth fundamental is that each 
shipment must travel without interrup- 
tion from point of origin to destination. 
At the present time routes, airline con- 
nections, and many independent operat- 
ing schedules often do not permit of 
efficient transfer of express loads from 
one line te another. In some instances 
it is even necessary to transfer express 
across town from one airport to an- 
other before it can continue on its way. 
It is absolutely essential to the success 
of air express development that all 
operations at each center be concen- 
trated on a single airport, that all 
schedules synchronize along important 
routes so that shipments may proceed 
without delay, and that routes be pro- 
vided which will permit shipments from 
any important city to reach to,any other 
important city without being shuttled 
back and forth in a roundabout manner. 

Since the primary interest in seeking 
to establish an ideal air express system 
is to benefit the established air transport 
operators it is fundamental that these 
operators should handle all flying opera- 
tions, as they are already established 
and experienced. They have ample air- 
port facilities, airline equipment, and 
personnel available to handle a much 
greater volume of traffic than at present 
with a very slight increase in overhead 
costs. It is possible that the services 
of practically all of the present opera- 
tors could be efficiently employed, thus 
helping to alleviate the present condi- 
tion of destructive competition. 


A uniform rate 


Express rates in effect at the present 
time vary widely with different com- 
panies and in various parts of the coun- 
try. It is fundamental to the air express 
picture that a uniform rate structure 
shall be set up. Also it is fundamental 
that the rate structure be low enough 
to induce volume traffic. The survey 
upon which this series of articles is 
based showed conclusively that large 
shippers will not patronize air express 
heavily unless it can be offered at rates 
not greater than three times rail express 
rates. Such rates are in line with the 
value which may logically be placed 
upon the time saved for the class of 
shipments which shovld constitute the 
bulk of air express loads. Such rates 
may not offer the possibility of profit- 
able operations immediately after being 
put into force, but it is believed that 
they would prove profitable to a satis- 
factory degree after an initial operating 
period of eighteen months or two years. 

The eighth requirement is that air 
express schedules must be based on air 
express needs alone. At the present 
time most express is being carried in 
passenger planes and so must conform 
to the schedules that best suit an en- 
tirely different type of traffic. To 
handle express loads properly it will 
be necessary to develop an entirely new 


technique of scheduling and dispatch- 
ing. The ideal coast to coast schedule 
will be two nights and a day, losing but 
one business day enroute from any part 
of the country to any other. On shorter 
routes the greatest appeal will be made 
by the longest possible distance that can 
be covered overnight, with the loss of 
no business hours. Thus it may be prac- 
ticable to reach any part of the coun- 
try from a mid-west distributing point 
by means of an overnight service that 
will sacrifice no business hours at all. 

A fundamental requirement that has 
been widely neglected thus far is that 
special equipment must be developed for 
carrying air express. There has not 
been sufficient traffic to call for special 
equipment on independent schedules and 
for that reason little attention has been 
devoted to the development of such air- 
craft. This is a source of optimism, 
however, for it seems reasonable to sup- 
pose that when the industry concen- 
trates its effort upon the development of 
aircraft for express service that great 
advances will be made, especially in 
economy of operation, and efficiency 
of load handling. Early automobile 
freighting was done with rebuilt pas- 
senger cars, and did not assume com- 
mercial importance until after special 
automobile trucks were developed. Now 
the truck building business has become 
a highly specialized industry and the 
passenger car and freight truck bear 
but slight resemblance to each other. 
Railway passengers do not expect to 
ride in box cars, nor is freight carried 
in pullmans, and the utmost attention 
must be given to the development of 
special flying equipment if air express 
traffic is to be handled properly. 

Since costs of operation depend to a 
very great extent upon load per unit, 
load carrying is of prime importance in 
connection with equipment development. 
Not only must the largest possible load 
per horsepower and per pound of air- 
plane be carried, but planes capable of 
carrying large loads on a single trip 
must be provided, thus lowering over- 
head costs. I find it not unreasonable 
to suppose that the smallest express 
plane capable of showing a profit will 
have a 5-ton load capacity. It must be 
remembered that the standard high 
speed truck has a capacity of 10 tons, 
and that the average box car carries 
from 20 to 30 tons. Many other fac- 
tors aside from pure load carrying 
ability must be designed into efficient 
express planes. Other important factors 
will be the provision of parcel containers 
that may be quickly changed from plane 
to plane and from truck to plane; pro- 
vision of means for easily balancing the 
load while the plane is on the ground 
and to prevent shifting of the load due 
to bumpy air while in flight; and pro- 
vision of quick removable engines. No 
design possibility must be overlooked 
in seeking to develop express planes 
that will permit of operations at a profit. 

One phase of design development, 
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however, should b minimized in ex- 
press plane design ght from the start, 
and that is speed. A plane that will 
cruise at 100-110 m.p.h. can provide 
trans-continental service in 36 hours 
and it is unlikely that there will be rea- 
son to improve much upon that schedule 
for many years to come. Thus it will 
prove better to maintain cruising speed 
at a constant point and devote all im- 
provements to the factor of load carry- 
ing efficiency. 


Shipments prepaid 


The final requirement is that all ship- 
ments must be prepaid. If we attempt 
to handle parcels with carrying charges 
collect we complicate our service, slow 
down the delivery, add an on-hand de- 
partment to our terminal distributing 
set-up, and open the door to the possi- 
bility of carrying a great many ship- 
ments without ever collecting for them. 
Of course large shippers, whose credit 
rating is established, will use the ex- 
press service on a monthly basis, but all 
casual shipments must be prepaid. 

Surveying the latest air transport 
maps of the country it is apparent that 
all but one of the 26 major cities of 
the United States are receiving daily 
air mail, passenger, and express serv- 
ice. The one exception is the city of 
New Orleans, seventeenth in size in 
the country, which has air mail and 
passenger service but no air express 
connections. Most of these 26 cities 
have two or more schedules daily on all 
three classes of service. Altogether 
there are more than 150 cities and towns 
now linked by established airline .opera- 
tors. It is apparent that there are 
plenty of services being offered, plenty 
of cities served, and that few if any 
route extensions or incursions into new 
territory will be needed to establish the 
country-wide service that has been 
outlined. 

The arteries along which air express 
traffic will flow have been established, 
but there are many systems of arteries— 
and no one heart to enliven them all in 
common fashion. It is evident that with 
many different operators working inde- 
pendently the express traffic is being 
pinched and cut off at dozens of points. 

There are three admissible alterna- 
tives to the present situation: (1) 
things may continue as they are at 
present, -with all operators working in- 
dividually to build traffic and gradually 
developing improved relations and con- 
nections with each other; (2) the opera- 
tors may get together in a common 
effort to coordinate their services in 
every possible way without actually un- 
dertaking the formation of a single 
community enterprise; or (3) the for- 
mation of the single national air express 
company which has been advocated by 
this series of articles may be carried 
out. The latter development may take 
place in either of two ways. The 
operators may bend together as did the 
railroads to form the American Railway 
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Express Company, and thus form a com- 
pany with all operators sharing in its 
capital stock to provide the initial capi- 
tal, and sharing in the profits accord- 
ing to the shares of stock held, or an 
air express company may be formed 
by means of independent financing and 
of sufficient strength to provide all 
necessary terminal services and to con- 
tract with the various airline operators 
to carry the loads by air. [An obvious 
third possibility is that existing agencies, 
formed for other purposes may broaden 
their activities to include a universal 
air express service.—Ed. ] 

In considering the first alternative it 
is apparent that the large airlines have 
been engaged in violent competition. 
Each large air transport group is trying 
to build its own nation-wide service. It 
is possible that one or more of the 
present groups may succeed ir this 
effort and so reach a point where it 
can alone provide the unified universal 
express system required. But unless 
present trends change radically such a 


development could not occur for another 
five to ten years during which time the 
express problem would remain essen- 
tially unsloved. 


A single national company 


Our first proposal was that the lead- 
ing operators get together and co- 
ordinate their routes, rates, rules, and 
schedules in order to render a compre- 
hensive service and thus present a 
united front to major shippers. That 
would be essentially akin to the way the 
railroads handle interline freight. 

Such a cooperative program however 
would still lack a central organization 
for doing business with all shippers, for 
handling all bookkeeping, cost account- 
ing, billing, tracing of shipments, and 
a thousand and one things that can only 
be done to the satisfaction of the ma- 
jority of large users of the service if 
they are done by a single controlling 
organization. Also, in such a loosely 
cooperative group there would cer- 
tainly be a great deal of inter-company 
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politics over such factors as schedule 
connections, equipment used, parcels lost, 
and other details that would result in 
considerable destructive discord. Such 
inharmony might be no worse than the 
present open warfare. 

The final alternative is that a single 
national air express company be formed, 
and that in its organization and 
operations it incorporate all of the 
fundamental principles that have been 
enumerated. That such an organization 
may be formed in the near future is 
neither impossible nor improbable. The 
formation of such an organization is 
the only alternative which makes it 
possible to put into effect all of the 
fundamental factors believed by the 
author to be essential to the develop- 
ment of air express traffic in real 
volume. Certainly only such an or- 
ganization can hope to bring together 
and harmonize in the air express field 
the widely varying schools of thought 
and practice now evident among air 
transport operators. 


Safety problems in the aireraft factory 


LTHOUGH the Occupation Lost No lost Per Cent and the like) are the 
A manufacture of time time Total of Total means of solution. 
aircraft involves a DAME 855k 50 Ue ols sees 19 28 18 Although test flying 
number of more or less Sub assembly operations........-....-...-. ; ¥ o : is the most specialized 
specialized operations, a apart a a RR > 13 3 hazard, accidents from 
and requires the serv- ss AS OR Ti A OS 5 rT 7 this source are remark- 
ices of a variety of We Bos ois Aira aie 5 5 10 7 ably few. Workmen’s 
trades, a survey of ac- Dispatchers, inspectors, pilots............... 5 4 9 6 compensation rates are 
cident records made re- Shout motal.....-..---0eeeeererereererees . : - still high, but liability 
cently by Ralph S. pai ae eR i Sa ee 8 oe 8 ial a : : “ : rates are decreasing, 
Damon, vice president Plating and polishing...........-02.000005 3 4 3 and the rate for damage 
and general manager of SEE Ee Ss 20 Po 3 2 5 3 to the machines them- 
the Curtiss - Wright Painters. .... . 5 5 3 selves is now compara- 
Airplane Company of Mechanics Seeee settee etree eee sees eneeeees 2 3 5 3 tively low. One factory 
Robertson, Mo., for PE SIR 0 - or een sn cress ents iv 2 i bic which has built over 
presentation to the 20th ee, i, BIT DRE SRre 64 90 154 100 1,000 machines has 
Annual Safety Con- never had an accident 
gress last October, in- on an initial flight. 
dicates that the industry Causes Lost Noles For cont Common sense dictates 
in itself does not pre- , ee. ee ee the wearing of para- 
sent many unusual praia Seer oo * ae al a ef ¢- 7 se A chutes by test pilots, 
hazards which cannot oxo nes RRR 5 10 15 10 and the observation of 
be controlled by good Fall of person and bumping objects.......... 8 6 14 9 all possible precautions 
factory housekeeping, ER ON Re eR eee 9 4 13 8 before starting such 
and careful discipline. {nfections ale tna t je eeeseeterrersrerssseeees 1 10 1 7 flights. 

The safety lessons SO CNN ERNIE, < 2-2 = ve soos no en es ’ 4 " A An analysis of acci- 
learned in other manu- pe +n al Rae . : dents in a large air- 
TI oo po vessccebecsiceccase 2 és + 3 
facturing industries ap- eR 2604... Liab. 2a ovndo enh ious K 2 2 1 plane factory recently 
ply equally well to the Strains, sprains, and hernias................ 10 0 10 7 yielded the figures 
aircraft factory. a = oe — given in the accom- 
The complication-of- cdadiikccAess bee sohates ashowsbeae 64 90 154 100 panying tables. The 
trades factor is of type, frequency, and 
particular importance, severity of the accidents 


especially during assembling operations, 
but by careful planning, both as to time 
schedules, and as to the physical ar- 
rangement of platforms, ladders, etc., 
the hazards arising from this source 
can be eliminated. Under non-usual 
hazards may be listed such operations 





as doping, welding, and test flying of 
completed planes. For the first two, 
careful attention to dope room ventila- 
tion, dope storage, and the enforcement 
of rules regarding the wearing of 
special clothing and protective ap- 
paratus (such as masks, gloves, goggles 


are very similar to the normal for gen- - 
eral manufacturing operations, and it is 
obvious that the ordinary rules for in- 
dustrial safety apply equally well in both 
cases. As in all industries, the impor- 
tance of educating employees in safe 
methods cannot be overestimated. 
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URING 1930, the air- 
planes composing the 
Stanavo fleet flew a total 

of 699,070 miles, in 6,624 
flying hours, without an injury to 
pilot or passengers. In the course 

of these operations 19,985 pas- 
sengers were carried, either on company 
business or in the company’s interests. 
The eleven airplanes in the direct serv- 
ice of the Standard Oil Company of 
New Jersey and its subsidiaries main- 
tained a daily average mileage of 858 
miles, turning in a total flying time of 
2,626 hours. During this time, a count- 
less horde of interrogators, ranging 
from ragged boys to high hatted dig- 
nitaries on a tour of inspection, have 
inquired “Why does a company such as 
yours maintain a fleet of airplanes? To 
what use do you put all this equipment ? 
What benefits accrue to you from it?” 
It is in an attempt to answer such ques- 
tions that the present article has been 
written. 

The functions of an airplane in the 
internal operations of the oil industry, 
as typified by the Standard Oil Com- 
pany of New Jersey, are so varied that 
it is best to classify these activities 
under a series of general headings, and 
to discuss each class of operation 
separately. 





Testing products 


The further development of high 
powered light weight power plants for 
aircraft use, hinges directly upon the 
availability of suitable fuels and 
lubricants. It is the function of the oil 
company to make available these prod- 
ucts. Chemists, petroleum physicists, 
and laboratory experts combine to per- 
fect a fuel of the desired physical, chemi- 
cal, and thermodynamic characteristics. 

But all the theoretical calculations, 
the painstaking operations of refining, 
all the methodical and analytical labora- 
tory tests are in vain, if the fuel does 
not perform satisfactorily in service. 


nesses. 
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There are obvious uses for airplanes in the internal activities of oil refining 
companies, but many of these can be applied to the operation of other busi- 
It is hoped that the accompanying article will serve to show the 


advantages to be derived from the use of airplanes in the general conduct of 


business as well as in the specific field of the oil company. 


The petroleum industry 


and aviation 


By 


W. W. White 


Research Engineer and Test Pilot 
Standard Oil Company of New Jersey 


For this reason, each experimental 
product must undergo a rigorous, exact- 
ing series of ground and flight tests, 
under operating conditions more severe 
than any to be encountered in service, 
before it is made available to the con- 
sumer. Special lubricants, such as 
rocker arm greases, instrument oils, 
magneto oils, compass damping fluids, 
oleo gear oils, aerial camera oils, and 
a score of other products, must be tested 
and proved in the equipment for which 
they are intended. The process is never 
ending. Improvement is being made 
constantly, in the light of our own 
operating experience, on those products 
which are on the market. Each of our 
pilots is thoroughly experienced in the 
accurate observation and recording of 
technical test data, so that every air- 
plane in company service is available as 
a flying laboratory for certain types of 
tests, even while it is engaged in 
another activity. Certain of the planes 
are equipped especially and assigned 
to test work, in order that intensive 
flight tests may be carried on without 
interruption by other types of work. 
To cite a concrete example: About a 
year ago a new engine oil, having 
passed its laboratory, flight and pre- 
liminary service tests, was under dis- 
cussion. It is the policy of the Stanavo 
Specification Board that before any 
product receives final Board approval it 
shall be subjected to gruelling service 
tests more rigorous in character than 
any it could ever receive under operat- 
ing conditions. In order to observe 
operations under every conceivable 
variation of temperature, and the most 
severe operating conditions, one of the 
company’s test Lockheed Vega _ air- 


planes, powered with a production Wasp 
engine which had already flown over 
500 hours in similar work, was sent to 
Buenos Aires. The pilot’s instructions 
were to “Step on it, get there as soon 
as possible, and tell us of any defects in 
the oil.” Leaving Newark airport in 
the dead of winter, with the ground 
temperature close to zero, the plane 
landed at E] Palomar Airport, Buenos 
Aires, four and one-half days later in a 
midsummer downpour. In 52 flying 
hours had been crammed such a beating, 
such variations of weather and operat- 
ing conditions, as could not be duplicated 
in a year of normal test flying. That 
the test pilot could put his O.K. on the 
new oil really meant something. 


Technical contacts 


Aircraft engine and accessory manu- 
facturers labor unremittingly to im- 
prove, perfect, and even to revolutionize 
their products. And each time there 
is an improvement in the power or speed 
of an engine, or a new type of instru- 
ment or accessory is developed, there 
is more rigorous demand upon the fuel 
and lubricant involved. These demands 
must be met, in fact, generally they must 
be anticipated by the progressive oil 
company. To do this requires intimate 
contact with the manufacturers, as well 
as close technical cooperation with them. 
To maintain this liaison, the company’s 
technical staff makes use of the airplane, 
and the engineer who makes the con- 
tact is the pilot who flies the plane. 
Mutual confidence and respect is the re- 
sult, since each man knows that the 
other’s observations are based upon 
knowledge and experience. Likewise, 
most of the major transport organiza- 
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tions maintain engineering staffs of 
technical pilots, contact and cooperation 
with whom is maintained by utilizing 
the airplane, the medium in which both 
parties are vitally interested. 


Transporting executives 


Certain airplanes of the company’s 
fleet are at the disposal of its officials 
and executives, to provide fast trans- 
portation on business matters. Inspec- 
tion trips, conferences in various sec- 
tions of the country, technical and trade 
meetings, all can be attended with a 
minimum loss of time from normal 
duties. 

A noteworthy instance of this type of 
work is in connection with pipe line in- 
spections. During the past summer, a 
subsidiary company was laying a crude 
oil line from Tulsa, Okla., to St. Louis. 
The line is approximately 400 miles in 
length, with nine intermediate pumping 
stations. It was necessary that the di- 
rector in the home office, under whose 
responsibility the project was carried 
out, inspect the line at regular intervals. 
Through the use of an airplane he was 
enabled to make each inspection trip in 
an elapsed time of four days. Landing 
fields were established in the vicinity 
of each pumping station, so that these 
units could be inspected on the ground. 
In the director’s own words, “two 
weeks of hard riding and walking were 
accomplished in two days of comfortable 
flying, while the inspection was infinitely 
more thorough.” 


Trouble shooting 


Complaints of real or fancied unsatis- 
factory performance of products in serv- 
ice must be investigated on the spot and 
as expeditiously as possible after receipt 
of the report. The immediate arrival of 
a pilot-engineer, whose mode of travel 
is prima facie evidence of his practical 
knowledge of the problem at hand, 
creates a feeling of confidence in his 
company and its interest in the proper 
performance of the products it supplies, 





which is invaluable assistance in the 
tracing down of the basic cause of the 
trouble reported. Company airplanes, 
manned by pilots whose practical flying 
experience is augmented by a thorough 
knowledge of aeronautical fuels and 
lubricants, are available at short notice 
to attend to any such matters. 


Sales 


The use of airplanes in sales of avia- 
tion fuels and lubricants is so obvious as 
to need no elaboration. No sales man- 
ager would contemplate for an instant 
the idea of sending his oil salesmen out 
to call on automobile service stations 
with a horse and buggy, and the sales- 
man who is forced to make his contacts 
with airport and aircraft operators in an 
automobile is seriously handicapped. 
The salesman flying his own airplane, 
however, has all the advantages of a 
wider scope of action and contact. He 
obviously can cover a larger territory in 
less time than by any other means of 
transportation; through his own use of 
the products he is selling he can give 
a convincing demonstration of the 
benefits to be gained from their use; 
and at the same time, since his ac- 
quaintanceship with the flying fraternity 
is predicated upon a common ground of 
experience and association, he can in- 
crease the effectiveness as well as the 
number and frequency of his individual 
contacts. 

From the point of view of the sales 
executive, interested in maintaining 
close contact with his organization in 
the field, one of the particular attrac- 
tions of the airplane is the facility it 
affords him in making quick trips to any 
point in his territory. With it he can 
make more frequent tours of inspection 
and coordination, which will give him 
a closer view of local sales and market- 
ing problems and enable him to give 
the most effective sales assistance to his 
field staff. 

Another important point in the use of 
airplanes in our sales work is that, in 
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the operation of such equipment, the 
company is meeting the same problems, 
on a smaller scale perhaps, as the 
operating customer to whom the product 
is to be sold. For instance, the 
operation of the Standard Oil Company 
of New Jersey’s Sikorsky Amphibion 
brought out the need for an additional 
seaplane fueling base on the Atlantic 
Coast. Consequently the fueling barge 
“Stanavo I” was established in the 
Charleston, S. C., harbor, where sea- 
planes may obtain fuel and service 
without loss of time, whereas hours 
were formerly consumed in bringing 
fuel out from shore by boat. 


Photography and mapping 


Two of the company’s aircraft, 
specially built and equipped for aerial 
photography, are at present in service. 
The problem of accurate mapping of 
several inaccessible tracts of potential 
oil bearing land is being solved through 
the medium of aerial mosaics. Aerial 
views of refineries, bulk loading and 
storage facilities, and tank farms, are 
made by company personnel, as an aid 
to traffic planning, plant expansion pro- 
grams, and like projects. Invaluable 
aid is available to the board of directors 
and executive committees, since they 
may have accurate pictorial representa- 
tions of projects under discussion di- 
rectly at hand in the conference rooms. 

An example of the value of such 
photographs was given recently by one 
of the company directors who made a 
tour of company holdings in South 
America, and whose subsequent reports 
on construction programs and other 
projects in that territory were accom- 
panied by several aerial photographs 
which clearly demonstrated the status 
and progress of all work in hand. 

The advertising value of a fleet of 
aircraft such as the Stanavo fleet, is 
enormous, and rather hard to estimate 
in dollars and cents. Each time one of 
the planes lands at a strange airport, 
the Stanavo name is brought forcibly 
to the attention of the 
operators. The fleet’s 
participation in, and 
presence at aircraft 
shows, field days, and 
air tours, helps to 
keep the Stanavo 
name and Stanavo 
products in the minds 
of prospective pur- 
chasers. 


Aerial views of refineries, 
bulk loading and storage 
facilities, and tank farms 
are made by company 
personnel 
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Above: A group of planes subscribed by 
workers and presented to the Red army by 
the Civil Aviation Society. 


Below: One of the seaplanes of the Kara 

Sea expedition and its crew of two pilots 

and two mechanics after the plane’s return 
to the river station Dinamo. 












Above: The _ Soviet 
six~- place Steel-2 is 
built of welded stain- 
less steel tubing. Rus- 
sian materials exclu- 
sively were used in its 
construction. 
















ieft: A woman stu- 
dent of the Aviation 
and Chemical Society 
flying school. 













Left: A student of the Transport Engi- 
neers’ Institute of Moscow assembling 
@ radial aviation engine. 


Below: The Soviet dirigible Komsomolskaya 
Pravda, moored at Moscow Just prior to 
her 560-mile test flight. 


Aviation 
in 
Soviet 
Russia 
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Much has been written on the subject of flight instruction, but little, if any- 
thing, has been said of the mental and physical reactions involved in the 
process of learning to fly. Dr. Forbes, of Harvard Medical School, who is 


engaged in scientific research in the action of the nervous system, discusses 


the psychological and physiological phases from his own flying experience. 


Learning to fly 


HE technique of flying has so 

many points of similarity and 

so many points of difference 

with other procedures, such as 
driving a car, sailing, skating and ski- 
ing, that the process of learning to fly is 
of both general and special interest. Not 
only is the learning of airplane control 
. matter of importance to the student 
pilot and to his instructor, but it is also 
of interest to the educational expert, 
vino seeks knowledge of learning proc- 
esses in general, and to the scientific 
ilivestigator of the functions and activi- 
‘ties of the nervous system. Being en- 
gaged in laboratory research in the last- 
named field of science, and having, after 
many years, yielded to the yearning for 
flight, I have been keenly interested in 
subjective observations on the learning 

precess in my own case. 

By way of background, it may be well 
to explain that for many years I have 
been much addicted to sailing in sum- 
mer, and to skating and skiing in winter, 
activities which were undoubtedly’ help- 
ful in developing some of the faculties 
involved in flight, and that I have always 
been unusually inapt at those sports re- 
quiring the eye-to-hand coordination in- 
volved in hitting a ball with a stick, e. g., 
baseball and tennis. Interest in aviation 
and the desire to fly have been intense 
since aviation first began, and when at 
47 I began to learn, I had read a good 
deal about the theoretical and practical 
aspects of flight, and had been up three 
times as a passenger. An experienced 
pilot warned me that at my age, I must 
expect to take about twice as long to 
learn as a young pupil requires. 
Whether he was unduly conservative in 
his warning, or whether the combination 
of eagerness to learn and experience in 
the somewhat kindred sports I have 
mentioned, expedited the process, I do 
not know, but it actually required about 
40 or 50 per cent more time to solo and 
to qualify for a private license than is 
needed by the average student of 18 to 
25 (specifically; 134 hours to solo; 29 
hours before getting license). 

Nine different instructors went up 
with me before I completed my course 
and this afforded me an excellent oppor- 
tunity to compare a wide variety of 
techniques in instruction. For example, 


By 
Alexander Forbes 
M.D. 


I recall one striking contrast of method 
on two successive days. I had received 
34 hours of instruction and was on my 
fourth lesson in landings. On this day 
the instructor spent the entire half hour 
putting me through a rapid series of 
landings—about ten in all, coaching me 
quietly but constantly, and thus making 
me form the habit of landing correctly. 
Next day another instructor coached me 
through one landing, and then let me 
take off, turn, glide in and land without 
a word of coaching or even a signal. 
The landing was a poor one, but in two 
ways the method was good as a sequel 
to the previous day’s drilling; it tended 
to give me self-confidence—the most 
vital thing of all, and it taught me by 
actual experience how not to land. This 
method of trial and error is valuable at 
a certain stage in training, but it should 
be preceded by enough drilling to estab- 
lish a foundation of correct habit- 
formation. 


Three distinct elements 


There are three distinct but interact- 
ing elements in the learning process, the 
mental, the mechanical or reflex, and the 
emotional; that is, the understanding of 
the nature of the task, the formation of 
the habit of instinctive reflex reaction, 
and the acquisition of confidence. An 
essential element in training is the build- 
ing of the habit of correct reaction by 
frequent repetition until it becomes in- 
stinctive and practically unconscious; 
this is the establishment of the necessary 
reflexes in the nerve centers. An equally 
essential element is the creation of self- 
confidence and equanimity. Certain 
psychologists have emphasized confi- 
dence as a far more important element 
in learning than effort. 

One instructor, concentrating on land- 
ings during six successive léssons, made 
a point of stressing my defects and fail- 
ures, overstating them, it seemed to me, 
and using the word “terrible” very 


freely. The resulting discouragement 
seemed to me to retard the learning 
process, and indeed at times to be caus- 
ing me to go backwards and to make 
increasingly bad landings. On the other 
hand, it is quite possible that the high 
standard he set was really helpful, and 
I am not sure whether the apparent set- 
back was real or illusory. At all events, 
in subsequent lessons with more tolerant 
instructors, I made much more rapid 
progress in mastering the technique of 
landings than I had under the régime 
of adverse criticism. 

In coaching with the voice tube, the 
instructor should consider well the effect 
of what he says and does on the stu- 
dent’s equanimity. After a series of 
lessons with an instructor who talked 
almost incessantly, shouting excitedly a 
series of brusque comments garnished 
with many oaths, and jerking the stick 
impatiently to correct my errors in con- 
trol, I had a lesson with a placid pilot 
who scarcely spoke at all, but gave me 
time to think things out for myself. The 
change was beneficial. I realized that 
too much disturbing talk had kept me 
stirred up a way that was detrimen- 
tal to learning the feel of the plane. 
What I needed was a little quiet time to 
work out my own technique, and my 
progress was more rapid. 

There are two somewhat distinct ele- 
ments in the confidence which must be 
acquired. One is confidence in the plane 
and the air on which it rides as a means 
of support; the other is confidence in 
one’s ability to handle the plane. At the 
outset there was in my case, combined 
with eagerness to fly, a fairly marked 
instinctive fear. I had studied the prob- 
lem, and reason had told me that a half- 
hour lesson in a good plane with a good 
instructor would be safer than a half- 
hour of shopping in a crowded city, with 
numberless taxicabs to dodge. Yet where- 
as familiarity with the latter activity had 
given me a dangerous lack of fear of 
the taxicabs, the instinctive fear of a 
strange, new element survived the rea- 
soning process and persisted till four or 
five lessons in the air had created the 
necessary familiarity. Fear is far more 
closely correlated with unfamiliarity 
than with danger, hence the highly irra- 
tional attitude of the general public 
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toward anything as new as aviation. 
People unfamiliar with the water 
shudder at boating risks which are in- 
finitesimal compared with the risks they 
take daily without thought in their auto- 
mobiles. The same disproportionate 
fear is even more marked in the case of 
flying, for as Major Jeffers has well 
said (Aviation, June 14, 1930) “To 
man in the mass, the realm of the air is 
still unknown.” The air is a very new 
environment, much less familiar even 
than the water. To allay instinctive 
fear, the best procedure is to get the 
student thoroughly accustomed to going 
up and coming down easily, and in this 
connection the best training schools 
recognize the importance of refraining 
from startling maneuvers till confi- 
dence is established. 


Building self-confidence 


The building of self-confidence de- 
pends on building the habit of correct 
manipulation, but it also depends on an 
intelligent consideration by the instruc- 
tor of the student’s psychology. This 
important part of learning is greatly 
aided if the instructor knows how and 
when to encourage, and exercises skill 
in correcting faults in a constructive 
manner which does not discourage or 
alarm the student. That even after the 
habits of correct flight are well estab- 
lished, fear may impair their action is 
recognized in the practice of springing 
the first solo flight on a student unex- 
pectedly, so that he has no time to lose 
ground through worry. When sent up 
on my first solo, wholly unexpectedly, 
I had no sense of fear, for I was much 
too occupied with the task at hand. The 
following week, after a half-hour of 
dual instruction, I was told to wait on 
the ground for half an hour and then 
make a solo flight. That half-hour of 
inaction and waiting resulted in a fairly 
marked sense of fear. The most strik- 
ing symptom whereby the instructor de- 
tects in his student the failure to attain 
self-confidence is tenseness or stiffness 
on the controls. With self-confidence 
comes relaxation and a resulting increase 
in efficiency and delicacy of control. 
This change is of especial interest to a 
physiologist. Sherrington in an epoch- 
making research showed that normally 
when a muscle contracts in response to 
impulses from the nerve centers, the 
antagonistic muscle is relaxed by means 
of what is called reflex inhibition. Thus 
when one bends his elbow, the same 
nervous discharge from the brain which 
induces the act, simultaneously relaxes 
the muscle whose function is to extend 
the elbow. It is obvious that this nerv- 
ous arrangement makes for efficiency in 
all our motions, for it serves to elimi- 
nate the opposition caused by contrac- 
tion of a muscle pulling the wrong way. 

This nervous pattern of behavior, 
which prevails in acts which we perform 
with facility, is disturbed in activities 
with which we are so unfamiliar as to 
be apprehensive. Thus the beginner, 


fearing that he will not be ready to move 
the stick to right or left when the need 
arises, contracts the two opposing 
groups of muscles in his arm till it be- 
comes rigid, and the instructor feels 
the resulting stiffness imparted to the 
stick in his cockpit. When the student 
becomes sufficiently at ease to relax his 
muscles to the point of non-interference 
with one another, his control becomes 
more delicate and facile. In my case 
relaxation of the arm muscles came fairly 
easily, but stiffness of rudder control 
through the feet persisted for a long time. 
Even after 40 hours or so, I frequently 
noted extreme tension in my leg muscles 
on the take-off, and only succeeded in 
relaxing them when well clear of the 
field. A possible reason for this was 
the difficulty I found in holding the 
plane on a straight course while still on 
the runway, and the consciousness that 
the take-off is the most dangerous part 
of the flight. Another possible reason is 
the fact that the stick is controlled by a 
single limb, whereas rudder control re- 
quires two; it is normal to hold both 
legs simultaneously extended in the 
common posture of standing, whereas 
no common act requires the simultane- 
ous contraction of opposed muscles in a 
single arm. 

As I have already mentioned, my apti- 
tude for tennis and baseball, involving 
rapid visual judgment of moving objects. 
is unusually poor, whereas my aptitude 
for skating and skiing, involving control 
of my own movements with reference to 
a supporting medium which can be felt 
as well as seen, is fair. It was inter- 
esting to find a corresponding difference 
in aptitude for learning air control and 
landing. The control of a plane when 
at a safe distance above the ground, is 
somewhat similar to the control of the 
body in skating. The pilot watches the 
horizon as a guide to his manoeuvring, 
but no such delicacy of visual judgment 
is required as in landing. The rapid 
approach to the ground and the small 
changes in its proximity which must be 
quickly recognized in skimming over the 
field, call for visual judgments more 
nearly like those required in tennis. It 
is common for students to take much 
longer to learn to land well than to learn 
to fly well; but my own difficulty with 
landings seemed to be disproportion- 
ately great, and led me to believe that 
the same inaptitude for judging the 
flight of a tennis ball was a relatively 
large obstacle to the mastery of landings. 

With practice the coordination re- 
quired for air control becomes more un- 
conscious and mechanical than does the 
technique of landing. The latter, involv- 
ing a more delicate adjustment to the 
environment as it is perceived, requires 
more conscious effort. Probably for this 
reason the student pilot, even after his 
air control is quite dependable, is apt 
to have “off days” and manifest irreg- 
ularities in his landings. I recall a 
striking example of this, at a time when 
I had had altogether 34 hours of fiving. 
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An incipient cold was impairing my 
nervous coordination and of this fact 
I had a somewhat ludicrous warning 
when I went into a telephone booth, 
placed the nickel to my ear, but was de- 
terred from attempting to put the re- 
ceiver in the slot by the obvious impos- 
sibility of the undertaking. Shortly 
after this I practiced landings. There 
was snow on the field, and the direction 
of the wind required a rather sharp turn 
just before approaching the runway,— 
both conidtions being rather disconcert- 
ing. But that did not suffice to account 
for my extremely erratic performance. 
Alternating with correct three-point 
landings were approaches so foul that I 
bounced some 10 ft. into the air, and 
after the sixth landing was urged by the 
man who took care of the plane to quit 
for the day. The result of erring so 
grossly in not getting the tail of the 
plane down in time, was that the next 
time I practiced landings, I found my- 
self over-correcting and thus stalling 
some 4 or 5 ft. off the ground. On the 
following day this latter experience had 
sunk in and enabled me to return to the 
normal procedure, which had previously 
been fairly habitual. 

The gradual building of a habitual or 
mechanically reflex pattern of behavior 
is a thing of which the consciousness is 
only dimly aware as it progresses, and 
which fades from one’s recollection to a 
remarkable extent. An act which at 
first calls for alertness and effort, gradu- 
ally takes its place among the things we 
do without thinking, like raising our 
feet from the pavement as we walk. 
Looking back at the learning process, 
after a total of 98 hours of flying, I am 
prone, to wonder why it should have 
taken so many hours to learn a thing 
which seems now so simple and natural 
as air control. And yet my landings 
are still at times so erratic as to con- 
vince me that no amount of ‘landing 
practice could bring me to the point of 
perfection at which further practice 
would be superfluous. 


Analysis 


In conclusion it may be fitting to at- 
tempt an analysis of the incentive to fly 
and the satisfaction flight affords, for 
since the incentive is the motive force 
which actuates learning, this is not 
wholly irrelevant. To my mind the en- 
joyment of flying is made up of the 
following more or less distinct elements: 
1. The initial thrill of rising from the 
earth’s surface into the air. 2. The feel- 
ing of freedom and of bird-like control 
of motion in space. 3. The aesthetic 
effect of seeing the world from a great 
height. 4. The interest of examining 
the topography and detail of land, sea, 
rivers, mountains and buildings from 
the peculiarly advantageous point of 
view afforded. 5. The speed of access 
to distant places. All five elements in 
the enjoyment of flight have persisted 
undiminished from the first lessen to 
the present time. 
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O prevent corro- 
sion, or at least 
to control it, is 


more than half of the 
problem of mainte- 
nance of amphibions. 
Careful daily inspec- 
tion will be found es- 
sential when the ma- 
chine is in use in and 
about salt water. 
After washing down 
with fresh water, all 
working parts such as 
control cables, hinges, 
pulleys, and guides 
must be examined for 
wear, corrosion, and 
accumulations of sand 
and salt. These parts 
cannot be _ protected 
with cadmium plate 
so they must be kept 
well greased. They 
must be checked over 
if the plane has been 
laid up, as they are 
likely to rust and stick 
in spite of all precau- 
tions. All watertight compartments 
should be examined for leaks. Inter- 
plane bracing should be checked for 
proper tension and for corrosion. Lights, 
instruments and electrical wiring must 
be examined for corrosion. It is recom- 
mended that changes in the upholstery 
and floor boards be made if necessary 
to make these parts readily and easily 
accessible. All copper fuel lines must be 
kept insulated from dural parts on ac- 
count of the strong electrolytic action 
between aluminum and copper in the 
presence of salt water. Such insulation 
should be shellacked for further water- 
proofing. 


Landing gear 


It is essential that the landing gear 
and retraction mechanism be kept in 
good working order, On most retractable 
gears there are numerous parts which 
require accurate adjustment and abso- 
lute freedom of movement. These should 
be attended to with care especially if 
the plane is being used as a boat and 
the wheels are left up or the external 
parts have been temporarily removed. 

There are two types of retraction 
gears in common use at present. The 


hydraulic type consists of a system of 
pumps, 
pistons, 


and 
tight 


valves, lines, 
which must 


cylinders 
be_ kept 
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throughout. All flexible connections 
must be inspected for wear and kinks, 
and since they cannot be satisfactorily 
repaired they should be replaced. Rigid 
connections require the same care 2s 
fuel lines, and should be removed and 
annealed at regular intervals. The level 
of the liquid in the reservoir should be 
maintained at all times, and only the 
particular liquid recommended by the 
manufacturer should be used. Packing 
glands must be kept free from corrosion 
and at the proper tension. Packing must 
be replaced as soon as it fails to hold. 
All sliding parts should be kept weil 
greased, and free of rust. Where 
practicable they should be made of stain- 
less steel or chromium plated. 

The mechanical type of hoisting gear 
may be of the drum and cable, or the 
worm type. On the former the cables 
must be kept well greased, and inspected 
frequently for wear. Heavy Rust Veto 
will be found very satisfactory for this 
as it will not rub off and provides a 
complete protection against corrosion. 
Worms give little trouble if kept 
greased and free from sand. Expensive 
replacements will not be necessary if 
these parts are washed off with gasoline 
and regreased weekly. 

All locking devices should be checked 
over and kept in adjustment. Many 





amphibion accidents 
have resulted from the 
failure of landing gear 
locks. Telltales show- 
ing the position of the 
wheels are required by 
the Department of 
Commerce. These 
sometimes show the 
condition of the locks, 
and should be kept in 
working order at all 
times, They are placed 
on the ship for the 
benefit of the pilot 
and the safety of the 
passengers. Pilots who 
would never forget to 
cut the switch in an 
emergency have 
washed out am- 
phibions by forgetting 
the wheels. 

Brakes can be a 
continual source of 
trouble, unless they 
are serviced regularly. 
Most mechanical 
brakes have to be 
watched closely for corrosion. Greas- 
ing the inside of wheels with brakes 
should be avoided as the heat gen- 
erated in braking will melt the grease 
and render them useless. Rust and 
sand will cause sticking and grab- 
bing. The hydraulic sealed brakes have 
only to be kept supplied with brake fluid, 
but packings and connections must be 
kept tight. Whether or not brakes are 
used the wheel bearings should be re- 
moved from time to time for cleaning, 
and must be kept well packed in grease. 


Floats and engines 


Repairs to floats has been covered in 
recently published articles (AVIATION, 
May, 1931, page 295). The main point 
to be remembered is in the choice of 
materials. Do not attempt to make 
permanent repairs with brass or copper 
sheet or screws. Use only cadmium 
plated screws or dural screws or rivets. 

In the present discussion maintenance 
of engines will not be considered except 
to mention that they must be carefully 
inspected for corrosion. Exhaust stacks 
and manifolds, unless made of stainless 
steel, will rust rapidly. Ordinary steel 
stacks tend to crack if sprayed with 
cold water while hot, and may fall off, 
a serious menace to safety, especially in 
pusher installations. 
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Air armament standards 


in the melting pot 


HE world disarmament confer- 
ence which is to gather in the 
quiet French-speaking Swiss city 
of Geneva early in February 
has been in preparation since the 
spring of 1926. Intermittently during all 
that time, the Preparatory Commission 
of experts representing 50-odd countries 
have been at work hammering out a 
preliminary draft of a form in which 
an agreement to limit air, land, and sea 
armaments might be cast. The great 
conference of 1932 is supposed to re- 
vise and amplify the form, and to fill 
in definite figures for 
armament standards. 
Whatever the result of 
the conference may be, 
or indeed whether or not 
it has any result, its de- 
liberations are of im- 
mense interest to the air- 
craft industries of the 
whole world. We may 
as an industry have no 
concerted view upon the 
limitation of armaments 11.7 
by international agree- 
ment. We may express 
no united opinion upon 
endeavors to further such agreements 
as a national policy, but we cannot over- 
look the effect that any conclusions 
reached at Geneva will have on our 
own policy, for the aircraft manufac- 
turing industry is still dependent very 
largely upon military business. The 
building of battleships by the great 
naval powers has been absolutely stopped, 
reduced to zero during the last ten 
years, by agreements signed at Wash- 
ington in 1921. A letter recently re- 
ceived from a French correspondent 
says: “The aircraft industries of 
Europe are all in suspense, waiting for 
whatever Geneva may bring forth. 
Upon Geneva depends the volume of 
their future activity.” The American 
industry will be equally affected. Its 
personnel ought to be at least interested 
in watching developments in the world 
conference, and in knowing enough of 
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the background so that the current news 
may be read with understanding. 

It is generally agreed that air war- 
fare presents to the disarmament con- 
ference its most difficult problem. If 
an agreement to limit air armaments 
can be reached by all the nations, agree- 
ment everywhere else will be compara- 
tively easy. Skeptics on the subject say 
that there is no chance of even the 
slightest measure of success. Enthu- 
siastic workers for disarmanent have 
frankly confessed themselves baffled by 
the complexity of the problem, and 


15.5 15.1 


Per cent of total expenditures 
for national defense that is 
allotted to air forces (including 


indirect expenditures, pay, etc.) 


some of them have been driven to the 
resort of advocating very extreme and 
far-reaching prohibitions. 

Immediately after the war there were 
men, not by any means all on the 
“lunatic fringe” but serious students of 
international law and military affairs, 
who advocated the entire abolition of 
aircraft manufacture on the ground that 
the harm it did in war exceeded and 
over-balanced any good that it could 
ever do in peace. Of course no such 
suggestions as that is now heard. The 
benefits of commercial aviation, and the 


United States 


dependence of all peoples upon air trans- 
portation, have become too plain to con 
sider their abandonment. The scheme 
for the prohibition of all aerial activity 
has, however, been superseded by the 
more limited proposal to forsake all 
military use of aircraft and “interna- 
tionalize” civil airplane manufacture 
and air transport. Lord Robert Cecil, 
who has been a leader in the British 
movement for arms limitation for many 
years and who will play a leading part 
in the forthcoming conference, has re- 
cently advocated that drastic scheme and 
has received some sup- 
port. Sir Gilbert Mur- 
ray has done the same. 
Support from Germany 
is almost sure, and in- 
deed the legal back- 
ground of the suggestion 
is that Germany is al- 
ready forbidden to have 
any military aviation 
under the peace treaty of 
1919, that she is getting 
13.2 along nicely without it, 

and that it would be 

easier and better to give 

it up everywhere else 
than to establish equality by re-estab- 
lishing German military air power side 
by side with that of the other nations. 
There has been no official statement of 
American official policy upon that far- 
reaching proposal, but observation of 
the attitudes of other European govern- 
ments, and especially of that of France, 
suggests that the odds are several hun- 
dred to one against any effective ex- 
tinction of military aviation as a peace- 
time arm. 


Eliminating bombers 


Another possibility, of a more limited 
order, is the abolition of bombardment 
aviation. The future terrors of air war 
have worked with peculiar force upon 
the minds of a non-aeronautical public. 
Non-technical men estimating the nature 
of future wars are wont to accept with- 
out the slightest criticism, and even to 
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27,324 





Great Britain 
30,118 


France 
42,554 


Personnel of the air forces of 


the great powers. (From their 


reports to the League of Nations) 


enlarge upon, the enthusiastic claims for 
air power of Gen. William Mitchell and 
others of his general school of thought. 
When writers on international relations 
draw pictures of the warfare that is to 
come, the bombing airplane and poison 
gas are the twin villians of the piece. 
There is undoubtedly a substantial senti- 
ment, which will very probably make 
itself heard in Geneva in the spring, 
for the complete abandonment of aerial 
bombardment and of bombing aircraft 
as a measure to reduce the terrors of 
war for civilian populations. Like the 
complete elimination of military flying, 
however, it is almost certain to get no- 
where. Unanimity could not possibly 
be attained, if only because of the extra- 
ordinary difficulty of defining a bombing 
airplane, or of distinguishing between a 
bombing and a commercial type, and so 
of insuring that the rules against pre- 
parations for bombardment would be 
observed with universal good faith. 
The proposal for such a stipulation 
against any bombardment or preparation 
therefor has, as a matter of fact, al- 
ready been officially launched. In the 
1929 meeting of the Preparatory Com- 
mission the German delegation urged 
that there be included in the draft con- 
vention a provision against any use of 
aerial bombardment or any preparation 
for such use. It was vigorously sup- 
ported by Count Bernstorff, former 
German ambassador to the United 
States, and by the Russian representa- 
tive. It was opposed by a number of 
other members of the conference, either 
because they were specifically opposed 
to the elimination of bombing or on the 
ground that the whole question was too 
complex for the Preparatory Commis- 





“"Y 


United States 


4 





DS 








<> 


Czecho-Slovakia 


j 
_ 
i 
Poland 
7,919 


6,482 
Roumania ‘ 
11,836 
Japan 
16,821 
Italy al . ° 
22,1938 views. At the very first meeting of the 


sion to attempt to examine it at that 
time. The American delegate, in par- 
ticular, put his own adverse vote on 
grounds of expediency. Put to the test, 
the German suggestion received the sup- 
port of five countries out of the 30-odd 
represented in the meeting. 

Civil and military aviation 

When the conference abandons these 
somewhat academic speculations on 
total or partial prohibition of military 
flying, and undertakes the development 
of some system of limiting military air 
power by ratios or assigned standards, 
it will come at once to grips with the 
problem of distinguishing between mili- 
tary and civil aviation. Upon that prob- 
lem, and the virtual impossibility of 
drawing a hard and fast dividing line 
between military aircraft and those not 
designed to be used for military pur- 
poses, the first attempt of the Allied 
Powers to prohibit German military 
aviation after the War met with ship- 
wreck. The definition of military air- 
craft that had been prepared in 1919 
proved unworkable, and had to be 
abandoned in favor of provisions much 
more flexible and more general. The 
same question, that of distinction be- 
tween the military and the civil sides 
of aviation, has been the subject of 
innumerable pages of debate in the 
meetings of the Preparatory Commis- 
sion at Geneva. It will undoubtedly be 
the subject of interminable controversy 
at the conference during the coming 
spring and summer. 

When the subject was first broached, 
the nations at once divided into two 
groups, with certain shadings of opinion 
within each one. France stands at the 
extreme boundary of one group, and 
most of the nations of continental 
Europe, except the German and Scandi- 
navian, hold views approximating that 
of France. At the outer extreme of the 
other group are Germany and the 
United States, with the British Em- 
pire, the Netherlands, Japan, and the 
Scandinavian countries displaying a 
large measure of sympathy with their 


Preparatory Commission, in the first 
draft of the Convention, the conflict be- 
came clear when Germany and the 
United States of America put it on 
record as their opinion “that civil avia- 
tion as such is of comparatively little 
value as a possible war armament,” 
while all the other delegates agree “that 
the personnel and material employed in 
civil aviation constitute possible war 
elements of very high value on account 
of the ease and rapidity with which 
they can in most cases be utilized for 
certain military purposes.” The delega- 
tions of France, Italy, and several other 
states went on immediately to conclude 
that any limitation of military aviation 
alone would be illusory, and that any 
thought of an agreement for the limita- 
tion of aerial armament must deal with 
military and civil aviation as an in- 
divisible whole, limiting both together. 
The United States, Germany, the 
British Empire, and four other coun- 
tries, on the other hand, were of the 
opinion that limitations should be con- 
fined to military aviation only, if only 
because it was simpler and more prac- 
tical than any combined system. Ger- 
many and the United States then went 
farther, lest their position might be mis- 
understood. They joined in the state- 
ment “that they strongly oppose, and 
cannot accept, any consideration or 
taking into account of the personnel or 
material of civil aviation in any method 
proposed for the reduction and limita- 
tion of air armament.” 

There ensued a great amount of de- 
bate, and finally it was decided that the 
whole question should be referred to a 
special committee of civil aviation ex- 
perts to be charged with the working 
out of some formula which would insure 
against civil aviation becoming an im- 
portant military factor or preventing 
the successful development of means of 
limiting military air power, at the same 
time without hindering the normal de- 
velopment of civil and commercial fly- 
ing. The special commission, on which 
one member was picked from each of 
the major states active in commercial 
aviation and upon which Harry F. 
Guggenheim was the American mem- 
ber, met at Brussels in the spring of 
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1927. It evolved a platform of general 
principles, having little if any bearing 
‘upon the civil air policy of the United 
States but a very important bearing 
upon the earlier courses of certain 
European countries where generous sub- 
sidies had been offered for the mainte- 
nance of air transport on semi-military 
lines and using equipment capable of 
ready conversion to military purposes. 
Such subsidies were characteristic in 
1923, but by 1927 they had largely dis- 
appeared. 

The committee’s recommendations 
were aimed at a complete divorce of 
civil and military flying and at insur- 
ing that air transport would be left 
free to develop on lines economically 
sound, and went into great detail as to 
the means of accomplishing those ends. 
The details no longer survive, but the 
principles do, 


1927 report a starting point 


The 1927 report was taken as the 
starting point of all further discussion 
of the subject. There were a few ob- 
jections to the original form. The 
Italian delegation made a reservation, 
which they later withdrew after amend- 
ing their own air navigation law to 
bring it into harmony with some of the 
Committee’s proposals. The committee 
had called for a complete dissociation of 
military and civil aviation in the govern- 
ment, and it was objected by the British 
and others that that would prevent their 
joint control by an Air Ministry. That 
extremely pacific country, Sweden, ob- 
jected to the prohibition of the use of 
military personnel on civil airlines, as 
it is the Swedish practice to take pilots 
from the military services to maintain 
communications with the remote villages 
during the winter. Much of the Royal 
Canadian Air Force, too, engages in 
various civil activities, and our own Air 
Corps used to do forest patrol and now 
does a certain amount of photographic 
survey for civil agencies of the govern- 
ment as a side-line. Canada subse- 
quently made a reservation on the point, 
finding the proposed wording in conflict 
with Canadian internal development 
policy. Several of the governments 
protested against a stipulation that civil 
aviation enterprises should be started 
and supported only for economic rea- 
sons,—their protests being grounded on 
their desire to maintain airlines into 
their colonies, where there was admit- 
tedly no true economic demand for their 
services. The Preparatory Commission 
finally agreed upon four rules, which 
appear in the Draft Convention and are 
of sufficiently fundamental importance 
to be quoted at length. 

“1. The High Contracting Parties 
shall refrain from prescribing the em- 
bodiment of military features in the 
construction of civil aviation material, 
so that this material may be constructed 
for purely civil purposes, more par- 
ticularly with a view to providing the 


greatest possible measure of safety and 
the most economic return. No prepara- 
tions shall be made in civil aircraft in 
time of peace for the installation of war- 
like armaments for the purpose of con- 
verting such aircraft into military air- 
craft. 

2. The High Contracting Parties un- 
dertake not to require civil aviation en- 
terprises to employ personnel specially 
trained for military purposes. They 
undertake to authorize only as a pro- 
visional and temporary measure the 
seconding of personnel to, and the em- 
ployment of military aviation material 
in, civil aviation undertakings. Any 
such personnel or military material 
which may thus be employed in civil 
aviation of whatever nature shall be in- 
cluded in the limitation applicable to 
the High Contracting Party concerned. 

3. The High Contracting Parties un- 
dertake not to subsidize directly or in- 
directly airlines principally established 
for military purposes instead of being 
established for economic, administrative, 
or social purposes. 

4. The High Contracting Parties un- 
dertake to encourage as far as possible 
the conclusion of economic agreements 
between civil aviation undertakings in 
the different countries and to confer 
together to this end.” 

In all that there is nothing which 
will, if it be accepted by the disarma- 
ment conference, in the slightest degree 
affect American policy. The United 
States does not now do any of the 
things that are to be prohibited. Nor, 
as a matter of fact, is it probable that 
the present policy of any state, except 
Canada and Sweden, already noted, and 
perhaps Poland and one or two others 
that have made air transport a directly 
military affair, transgresses against a 
rigorous reading of the rules just 
quoted. Certainly that of Germany docs 
not, yet French fear of German civil 
aviation as a war auxiliary, and French 
desire to find some way of restricting it, 
has been the mainspring of the whole 
five-year argument. It is. highly prob- 
able that the French delegation are 
really, at heart, far from being satisfied 
with the draft convention rules on civil 
aviation, and the whole subject is likely 
to be combed over again, from begin- 
ning to end, at the coming conference. 

On the whole, however, in the dis- 
cussions of civil aviation and armaments 
that have taken place since 1927, the 
tendency has been to shift away from 
the French and towards the American 
position. The French and their allies 
were defeated in the Preparatory Com- 
mission on the proposal to lump all civil 
and military aviation together for pur- 
poses of limitation. That, of course, 
was a proposal which could only have 
come from a country where civil avia- 
tion was very limited in scope, and 
under close governmental control. It may 
be quite possible to impose limitations 
on subsidized air transport, but it is 
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unthinkable that limitation by interna- 
tional agreement should be applied to a 
great number and variety of planes, 
freely purchased without governmental 
aid or intervention and put into private 
or industrial use, such as exist in the 
United States. The growing import- 
ance of private and non-subsidized civil 
aviation in all countries is, in fact, prob- 
ably largely responsible for the weaken- 
ing of the attempts to force a method of 
combined limitation. 

Having been defeated in their pro- 
posal for the setting up of all-inclusive 
limits, the French delegation offered as 
an alternative a much vaguer clause, 
providing that all limitations agreed 
upon were accepted in the light of the 
present development of civil aviation in 
other countries. The natural inference 
would be that any change in the civil 
aviation situation or any increased use 
of civil aircraft would invalidate the 
agreements. That, too, was dropped by 
the wayside, and nothing is left but the 
four general rules for keeping air trans- 
port non-military and a provision call- 
ing for an annual report, by each coun- 
try, of the total number and aggregate 
horsepower of its civil planes. 

The American delegate has been in- 
flexible, throughout, in opposing any 
direct control of civil aircraft or any 
check on their free development. To 
those who have been building airplanes 
under Department of Commerce regula- 
tion for several years, however, it is a 
bit startling to find our representative 
at Geneva objecting to the stipulation 
against preparing civil aircraft for the 
installation of armament, and basing his 
objection on a declaration that the 
American government has no constitu- 
tional power to control aircraft design 
or to impose any rules on builders. 


Reserve power 


Closely allied to the question of civil 
aviation as an armament factor, but 
with the roles of the parties reversed, 
is the problem of taking into account 
reserve of air power. The term “re- 
serve” is used in many ways. Some- 
times it means a group of machines, 
usually equal in number to 50 per cent 
of those actively employed, which is 
held in immediate readiness for service 
by each squadron. Sometimes it refers 
to a general reserve of serviceable 
planes not assigned to squadrons, and 
sometimes to a nondescript group of 
more or less antiquated and more or 
less unserviceable machines that would 
be made ready for further use only in 
dire emergency. Reserves of personnel 
are equally confusing. Some of them 
do a month of active duty a year, while 
others, still carried on the record of 
their countries, have not flown a mili- 
tary plane for years. France and her 
allies, having relatively large reserves 
of air force personnel and of air ma- 
terial have been opposed to having 
them taken into account in any scheme 
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of arms limitation. The British, Amer- 
ican, and German delegates, on the 
other hand, have held that limitation on 
the active forces was futile unless the 
reserves were taken into account. Some 
countries, however, would extend the 
term “trained reserves” so far as to 
include all airplane pilots, whether or 
not they had ever been in military 
service, and to that the American policy 
is of course vigorously opposed. The 
draft convention represents a compro- 
mise, carried by the scantiest possible 
majority. It provides that the limita- 
tion on personnel shall apply to the 
average number of officers and men 
actually serving during the year, count- 
ing them as reserves only for the period 
when they are actually performing their 
military duties, and that the limitations 
of airplanes shall include those “in com- 
mission and in immediate reserve.” 
Presumably each party is left free to 
interpret “immediate reserve” to suit 
himself, at least until further enlight- 
ment is provided, but it appears reason- 
able to suppose that it would include 
each squadron’s 50 per cent current re- 
serye and nothing more. It would, in 
short, appear to cover only those re- 

re machines which normally stay 

. the tactical units to which they 
belong. Each of the nations participat- 
ing in the conference undertook im- 
mediately to furnish figures on its air 
strength in accordance with the condi- 
tions laid down in the draft convention. 
About 20 of them, including all the 
great powers have actually done so. 
Most of them have gone further than 
the letter of the law required, and have 
given a listing not only of military ma- 
chines in commission and in immediate 
reserve, but also of their training planes, 
experimental types, and everything else 
that will fly. 

The draft convention itself is some- 
what vague not only on the degree of 
inclusion of reserve material but also 
on whether or not training machines 
should be counted. The provision is 
that all machines shall be included that 
*“e “capable of use in war,” but there 
« 0 answer to the question: ‘Capable 
»f use of what?” Obviously, any plane 
can be used for some purpose in war. 


Technical problems 


Civil aviation, and the inclusion or 
exclusion of reserves, have been the 
broadest of the Preparatory Commis- 
sion’s aerial problems. With those out 
of the way, the commission turned to the 
highly technical matter of deciding how 
the material of air force could best be 
counted, weighed, or measured for the 
purposes of limitation. 

It has been rather surprising that no 
formal attempt has been made to intro- 
duce the measured or calculated per- 
formance of aircraft as a basis of limi- 
tation of air strength. All the delega- 
tions have preferred to restrict them- 
selves to simpler quantities, such as 





horsepower, wing area, gross weight, or 
age of the equipment. The discussion 
has provided amusing illustrations of 
the extent to which the search for 
national advantage has controlled the 
opinions of the various delegates, even 
on the most purely technical questions. 
The European countries that use thin 
wing sections in practically all their 
military airplanes, and consequently 
have relatively large wing areas and 
light wing loadings, were unanimously 
opposed to the inclusion of wing area 
as a factor. Delegates from the coun- 
tries where design practice has made 
more use of thick sections and of high 
wing loadings, on the other hand,— 
especially Germany, the United States, 
and the Netherlands,—were all in favor 
of the inclusion of wing area, which 
would have tended to give them a 
certain advantage in limitation. They 
finally conceded the point, and the draft 
convention provides that the limitation 
of airplanes, if any is accomplished, 
shall be written in terms of the number 
of planes and of their total horsepower. 

The next step, progressing to still 
greater technical niceties, was to start 
a controversy about the definition of 
horsepower. The general commission 
confessed its own incompetence to deal 
with that matter, and a special meeting 
of engineers was called, with J. J. Ide, 
European attaché of the National Ad- 
visory Committee for Aeronautics, as 
the American representative. Once 
again, national differences in design 
practice and national desires for national 
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advantage proved the controlling factor 
in the discussion. 

The German delegate, since German 
engines are relatively light in weight 
but are designed to run at moderate 
speeds and with comparatively low 
power output per unit of piston dis- 
placement, favored taking power as pro- 
portional to weight. The French and 
the American (who for once found 
themselves on the same side) preferred 
to take piston displacement as the de- 
termining factor, for French and Amer- 
ican engines show very high powers 
developed per unit of volume swept. 
As usual whenever possible, the result 
was a compromise that took both alter- 
natives into account, and the recom- 
mended formula for horsepower is 


V.15VW 


where V is the piston displacement in 
cubic inches and W the weight of the 
bare engine in pounds. It has at least 
the advantage of requiring no bench 
tests and involving no such indetermi- 
nate and controversial factors as r.p.m. 

The suggested formula gives a horse- 
power of 377 for the Wasp, 475 for the 
Cyclone, and 457 for the Curtiss Con- 
queror,—an average of 19 per cent be- 
low the powers at which the engines are 
actually rated. The water-cooled Junk- 
ers L-8, on the other hand, comes out 
with a formula power of 444,—1 per 
cent above its true rating. The disad- 
vantage under which the Germans will 
be placed when comparative standards 
are set up is obvious. 


A thousand landings on one tail skid 


NE of the most annoying and ex- 
pensive maintenance items con- 
fronting the average fixed base 
operator is in the upkeep of tail skids. 
At one California field, where condi- 
tions were unusually bad, a tail skid 
shoe was evolved, which materially re- 
duced trouble from this source. Short 
pieces of Haystellite (an extremely hard 
and wear-resistant tungsten carbide al- 
loy, whose melting point,—2300 deg. C., 
is too high to allow its being applied 
with a torch) were fixed along the out- 
side corner of a 14x14 in. steel angle, 
in a matrix of a welding alloy known as 
Hascrome. The Hascrome and the Hay- 
stellite were then 
completely inclosed 
in a casing of Haynes 
Stellite, another ex- 
tremely hard alloy, 
but one whose melt- 
ing point permits 
application with an 
ordinary oxy-acety- 
lene welding torch. 


Section A-A 





The composite shoe was then welded to 
an ordinary piece of round aircraft tub- 
ing for mounting as a tail skid on an 
airplane. 

Examination of the shoe showed very 
little wear after 150 landings, and over 
400 landings were made before the tung- 
sten carbide inserts were finally worn 
away. At another field where six tail 
skids were made up in this fashion, the 
average life of each shoe was approxi- 
mately 1,000 landings. In addition to 
the landings, it was estimated that each 
skid had taxied well over 150,000 yards. 


/$-in. tubing to fit skid Suppo 
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Side elevation of skid 
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A review of a survey prepared by Lawrence E. Ring, of the Aeronautical Trade Division, 
Department of Commerce; distributed by the Department 


ECOGNIZING the advantages 
of international and interconti- 
nental air transportation be- 
tween centers in Europe and 

Asia, European nations have been ag- 
gressively developing airlines to the 
East in the last three years. This is 
especially true of Great Britain, France 
and the Netherlands, countries which 
have close political as well as commer- 
cial ties in the Far East. , 

Advantages to be derived from 
scheduled transport between Europe and 
Asia include the savings in time and the 
enhancement of national prestige. The 
amount of time which can be saved by 
air transportation over the conventional 
media is considerable, because the steam- 
ship services between Europe and the 
Orient provide relatively slow and in- 
direct contacts, and railroads are ex- 
tremely inadequate in many important 
areas. River and canal services in- 
evitably are slow. 

There are about 24,931 miles of 
locally operated airways within national 
areas and 24,492 miles of airways con- 
necting Europe and the Orient. These 
services are regarded as so important by 
the governments under whose jurisdic- 
tion they are offered that generous gov- 
ernmental support in the shape of annual 
subsidies are granted to assure their 
operation. Mail is the primary concern, 
but modern passenger planes are 
being provided to encourage passenger 
patronage. 


Britain pioneered 


Great Britain took the initiative in 
developing a Europe-Asia airline by 
opening the 5,544-mile route between 
London and Karach in 1929. The Basle 
(Switzerland)-Genoa section of the 
route is covered at night by train; the 
balance is all air, with flying boats over 
the Mediterranean sections. Passenger 
mail and express are carried. Most am- 
bitious of all is the 8,783-mile route be- 
tween the Netherlands and the Dutch 
East Indies, operated by K.L.M, ‘the 
Royal Dutch Air Transportation Com- 
pany. Tri-engined Fokkers powered 
with Wasps are used throughout. 

Most recent line from Europe to the 
Orient, operated by the French Air- 





Airlines in Asia 


A SURVEY 


Orient, was established in January, 
1931, when the company extended to 
Saigon, French Indo-China, the service 
which it had been operating between 
Marseilles and Baghdad since June, 
1929. Between Baghdad and Rangoon 
flights were made twice a month, the 
other sections weekly. The French Air 
Orient and the Dutch K.L.M. company 
have cooperated closely, since their 
routes coincide over much of the dis- 
tance, and until K.L.M. inaugurated 
weekly service on its own line, the two 
companies alternated schedules on the 
Baghdad-Rangoon section to provide a 
weekly schedule. The most recent move 
by K.L.M. is to route its planes across 
France to Marseilles instead of across 
Germany to Athens, apparently to per- 
mit closer cooperation in the difficult 
operation to the Far East. 


French and Dutch in India 


It is interesting to recall that both 
the French and Dutch companies are 
able to operate through services to the 
Far East across India, while Imperial 
Airways, the first to venture in that di- 
rection and extremely anxious to push 
its airway through to Australia, has 
not been able to secure the cooperation 
necessary from the Indian government 
for traversing the country. Its eastern 
terminal still is Karachi, with a short 
spur to Delhi operated under Indian 
auspices. 

Passenger fare for the London- 
Karachi trip is $476.92 one way, a rate 
of 8.6 cents per mile. The round trip 
fare is $856.74. K.L.M. charges $884 
for the trip from Amsterdam to Batavia, 
a rate of 10 cents per mile. The French 
company charges $498.70 for the Mar- 
seilles-Saigon trip, 6.5 cents per mile. 
Imperial Airways enables the saving 
of eight days over transportation by con- 
ventional surface media between the 
terminals it serves, K.L.M. and Air- 
Orient about two weeks. All com- 
panies carry mail and express, the 
charges varying widely. On Imperial 
Airways the rate is about 28 cents for 
the first ounce, on K.L.M. 40 cents in 
addition to regular postage, and on Air- 
Orient 5 cents per ounce in addition to 


regular postage. 


Cooperation between German, Rus- 
sian and Chinese interests have pro- 
duced a series of routes which almost 
complete Berlin-Shanghai service. The 
European end is operated by the well- 
known Deruluft company, a German- 
Russian combine; the Moscow-Irkutsk 
section by Dobrolet, a Russian company, 
and the Shanghai-Manchuli section by 
the Eurasian Aviation Corporation, a 
Sino-German company. The Manchuli- 
Irkutsk section was covered by train. 
The Eurasian company has suspended 
cperations temporarily. 


Russian lines doubled 


Other airline systems are for the most 
part only national in scope. Russian 
lines have been doubled since 1928 as 
part of the Five Year Plan; there are 
now 27 services operating over 16,000 
miles of airways. Among the plans for 
expansion are one for extension of the 
Moscow-Irkutsk line to Vladivostock 
and another for linking the system with 
Vellen on the Pacific coast of the Kam- 
chatka peninsula. 

Beside the above-mentioned Eurasian 
company in China, there is the China 
National Aviation Corporation, a Sino- 
American concern, which has been oper- 
ating Loening amphibions along the 
Yangtze river between Nanking and 
Hankow since late in 1929. Japan Air 
Transport Company began regular op- 
erations in 1928, began carrying pas- 
sengers in Jilly, 1929, and extended its 
service to Korea in September, 1929, It 
now operates twice daily except Sun- 
days between Tokyo and Osaka, and 
daily except Sunday betwen Osaka and 
Dairen in Manchuria. Shorter services 
are operated by the research society as- 
sociated with Japan Air Transport, by 
the Japanese Flying School and the 
Asahi Aviation Society. 

Four airlines have been radiating 
from Teheran, Persia, for at least three 
years. They are operated by the Ger- 
man-controlled Junkers Luftverkehr 


Persien, which obtained a valuable con- 
cession in 1926 and began operating its 
first line, that linking Teheran and 
Pahlvi, in February, 1927. - Mail, pas- 
sengers and express are carried by this 
line. 
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The road to profit in air transportation leads through reduction of expenses, 


and particularly of overhead. Messrs. Putnam and Myers, speaking from ex- 


tended experience in air-transport accounting, conclude that a new load of 


overhead has been dropped on the shoulders of the air mail contractors in 


the form of an unduly involved accounting system. They applaud the Post 


Office Department’s initiative in requiring uniform accounting, but they lament 


the details of the plan and the methods of execution. 


The subject deserves 


the closest attention, not only from certified accountants but from all air 


transport personnel, particularly those who are or expect to be executives. 


Accounting for air carriers 


ei stew r 


NUMBER 
of indus- 
tries have 
recom- 

mended uniform ac- 
counting systems to 
be used by companies 
within them, but air 
mail carriers have 
had a uniform system forced upon them. 
Although early operators did not have 
standardized systems, their accounts 
were simple and comparison of figures 
was relatively easy. As larger companies 
were organized, however, other methods 
were set up; and suggestions that they 
be made similar to those already in use 
were generally passed over as an at- 
tempt to dictate. It was exceptional for 
newcomers to ask for aid in starting 
their books. At various conferences the 
matter of adopting a uniform system was 
discussed without positive result. If a 
real effort had been made on the part 
of carriers to work out plans and 
methods that could be used by them all 
it is probable that the present govern- 
mental system would not have been 
forced upon them. The general attitude 
of air companies, large and small, has 
been that similarity—let alone uni- 
formity—was a foe to individuality and 
independence. The only things they 
would cheerfully use in common were 
the air and the ground. 

The Post Office Department’s action 
may be regarded as a penalty for failure 
to cooperate and to submerge petty 
differences. With the change in the 
law, which permitted the Department 
to let contracts on other than a strict 
pound-basis, it became apparent that if 
the operators under the new rates were 
to earn a fair return for their service, 
and the Department was to purchase 
that service’ at a price based on reason- 
able cost, some uniform method of ac- 
counting would have to be used to afford 
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intelligent comparisons and to ascertain 
costs and returns. At this time the 
government might have insisted that the 
operators work out some uniform sys- 
tem among themselves, but instead it 
forced one onto the companies. 
Whatever system is evolved it should 
provide the same information that pro- 
gressive business would want for itself, 
in as simple and direct a way as pos- 
sible. The principles and arrangements 
should conform to generally accepted 
commercial practices; and it should be 
free from the superfluities, complica- 
tions and excrescences that so commonly 
encumber governmental methods. If 
the Post Office Department chooses to 
sail a barnacle-encrusted ship, business 
cannot prevent it; but when business 
must handle a craft demanded for the 
Department’s use and convenience, it 
should be allowed to choose one with 
the least possible parasite resistance. 
An accounting system for a depart- 
ment store is not borrowed from a man- 
ufacturing plant, but is designed by a 
man with department store experience. 
With a uniform system unquestionably 
necessary for air mail operators, should 
it not have been set up by a group of 
accountants especially trained in the new 
business? The designing of the present 
one, however, was a simple matter, in 
fact, nearly all the work was done many 
years ago when the Interstate Com- 
merce Commission set up a uniform sys- 
tem for the railroads. The new struc- 
ture was erected along the lines of the 
old, differing only in having new num- 


bers and names on the rooms, and with 
a new sign over the entrance: “Uni- 
form System pi Accounts for Carriers 
by Air.” 

Even if carriage by air is only an- 
other form of transportation why force 
an antiquated, expensive system onto a 
young and growing industry? Only 
railroad employes know the extra 
burden involved in using the one that 
was given them; but it runs into many 
thousands of dollars a year, and it is a 
major cause of railroad clerks’ notor- 
ious profanity. Already some air com- 
panies have had to add employes to 
secure information which is unnecessary 
and in many cases useless to them. 

Interested readers who do not have at 
hand the Manual and Chart of Ac- 
counts can obtain them from the Post 
Office Department or the Superintend- 
ent of Documents at Washington. Their 
size and scope preclude their being re- 
produced here, but for readers’ assist- 
ance in understanding the criticisms 
there is shown a condensed outline of 
accounts and of report schedules. As 
to the fidelity with which the system’s 
instructions are to be followed, let us 
quote from the Department’s introduc- 
tory letter: “Each entry to each ac- 
count shall be supported by such de- 
tailed information as will enable the 
identification and vertification of the 
facts recorded therein.” A large order! 
Moreover no records may be destroyed, 
and they must be kept accessible to the 
Department’s representatives. 

The Post Office’s Uniform Account- 
ing System was introduced in 1929, the 
report being mandatory, but the classi- 
fication optional. But effective July 1, 
1930, both must be used. The original 
editions were mimeographed, the later 
printed: The present Manual of In- 
structions is a 100-page pamphlet, 6x9 
in., and contains names, numbers and 


definitions of the approximately 200 ac- 
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counts. The chart is a single, large 
printed sheet. The annual report is a 
pamphlet of 23 sheets, 94x12 in., con- 
taining 24 schedules, -and closing with 
an affidavit or confession to be signed 
by two officers of the respondent. It 
covers a fiscal year ended June 30, and 
is to be used for a single air mail route. 
The schedules are as shown hereinafter, 
many of them itemized by accounts 
which agree in the main with the chart 
and manual. The classification in con- 
densed form is presented on page 74. 

A good way of studying this system 
is to pick out a few specific points in 
each division of accounts; and they will 
be taken in the order shown on the 
chart and in the manual. The numbers 
attached are those provided in the 
manual where every item has a nu- 
merical designation to permit a sort of 
shorthand reference. 


Operating revenues 


Many items can be found where the 
entry may be made correctly in two or 
more accounts in this group, depending 
wholly on the interpretation made by 
the individual bookkeeper. 

There is no clean-out distinction be- 
tween 110-Special Flights and 101- 
Passenger. 

It would be better to dispense with 
104-Excess Baggage and include such 
revenue in 101-Passenger or in 102- 
Express and Freight. 


Consolidate 105-Other Transporta- 


8 


1. Matwrenance OF Frevps, Staucror 


175, Fuel, water, ofl, and gas, stores 
t— 


men’ 
176. Fuel, water, oil, and 68s 
ment— Retirements. - 


tion, 110-Special Flights and 11I1- 
Other Service; and transfer from them 
to other Transportation Group accounts 
all services that by nature are sensibly 
includible in 101, 102 and 103-Mail. 

For example: when does a non-special 
flight become a special one or vice 
versa? A service is operated between 
points A and B on regular schedule. 
A group of persons comes to the air- 
port A to make the trip to B. Although 
the regular trip is not scheduled to 
start for another half hour, the group 
is sufficient to make a full load, and 
an extra plane is put into service. The 
rate for the trip is on a mileage basis. 
The passengers buy their tickets and 
are at once flown to B. Since the 
plane left off-schedule, this trip. can be 
considered as a charter one. Should 
it be credited to 101 or 110 (Passenger 
or Special)? The problem is compli- 
cated by the discovery that the Depart- 
ment’s manual _ specifically includes 
“taxi” flights under 101, while “charter” 
flights go under 110. What, in ordi- 
nary air transport parlance, is the dif- 
ference? Assume that a_ theatrical 
troupe, for advertising purposes, de- 
cides to travel by air between Chicago 
and Omaha using the regular service. 
It has copsiderable baggage which can- 
not be carried in the same plane, but 
which must arrive at Omaha with the 
troupe. Inasmuch as the transport 
company, unknown to the troupe, wants 
an extra plane at Omaha it agrees to 


ar 
UNIFORM SYSTEM OF ACCOUNTS FOB CABBIERS BY 


es, ano Equirusxt—Contd. 


TEXT PERTAINING TO OPERATING EXPENSE 
ACCOUNTS 


I. MAINTENANCE OF FIELDS, STRUCTURES, AND EQUIPMENT 
The primary accounts inckuded in this general account are designed to show 











retired from‘ service. 


151. SUPERINTENDENCE— FIELDS, STRUCTURES, AND EQUIPMENT. 

This account shall include the pay, or a proportionate part thereof, of officerc 
and supervisory employees directly in charge of or engaged in supervision of 
fields, res, and 


the amount of expense, including depreciation accrued, incurred for maintaining 
the fields, buildings, structures, and equipment used by the accounting carrier, 
and the original cost (less salvage) of property, other than land, abandoned or 





light and water, travel and miscellaneous office 
officers and employees whose pay is chargeable to this account. 


(See special instructions, sec. 16, p. 17) 


and expenses of 











Nore C.—The cost of stationery for matotenance offices is chargeable 
187—Statlonery and Printing. 

152. FIELD MAINTENANCE. 

This account shall iuctude the cost of 
field grounds and keeping same to-the 
shalt include the cost of lighting airports 
weather; the cost of cutting, removing and 
snow, ice, and other material at airports 
tools, and supplies used by repair men in 
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carry the baggage at excess baggage 
rates. Where is the revenue for the 
second plane to be credited? As excess 
baggage, the entry is to 104, but since 
the second plane is really making a 
chartered trip, the revenue can be 
credited properly to 110. At first 
thought the passenger revenue should be 
credited to 101, but this party (flying 
on a regular scheduled trip) is so large 
as to necessitate an extra plane to take 
care of other passengers. This pas- 
senger revenue can be credited prop- 
erly to 110 also. In any event the 
company bookkeeper must be prepared 
to justify himself to the Department’s 
traveling auditor. 

Parcel Room-125 should be merged 
with Miscellaneous-127 under Incidental 
Revenue. (Was it thought that the 
check room might be an outstanding 
money-maker and therefore would de- 
serve a place by itself?) 

Operating expenses 

In addition to part or all of the 
salaries of officers, supervisory, clerical 
and other employes, Account 151-Super- 
intendence, Maintenance of Field, Struc- 
tures and Equipment also includes a 
“proportional part” of heating, light- 
ing, telephone service, postage, water, 
ice and office and other supplies. Sta- 
tionery and Printing, however, are 
under a separate heading, 187. 

Comparison of items in these two ac- 
counts is interesting. In any ordinary 
business, one account 
named “Office Sup- 
plies” would include 
such items as blotters, 
carbon papers, clips, 
ink, paste, pens and 
rubber bands. In this 
classification they are 
listed under accounts 
187, 223, 244, 267, all 
being labeled Station- 
ery and Printing. 
Checking into the va- 
rious expenses shown 
under the other head- 
ings, a “proportionate 
part” of nearly all the 
items’ mentioned in 
151 must also be 
charged to three other 
specific accounts. As- 
sume that a company 
flying the air mail 


Typical pages from the 

Manual of Instructions for 

the Post Office accounting 
system 





cost of watchmen engaged in watching and 
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Operating revenues 


I. Transportation, 101-105 
Il. Air service, 110-111 
III. Incidental, 120-127 


Operating expenses 


I. Maintenance of fields, 
structures and equipment, 


accounts, assets and 


Condensed classification of air mail carrier accounts 
as set forth in the Post Office’s Uniform Accounting 
System. The numerals are those provided in the 12. Investments in non-affili- 


Manual of Instructions 


General balance sheet XII. Unappropriated surplus 
(profit and loss), 556 15. Sinking and other funds 
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11. Investments in affiliated 
companies 


ated companies 

13. Funded debt 

14. Miscellaneous physical 
property 


151-190 other debits 16.Summary of _ securities 
II. Conducting transportation, I. Investments, 501-504 (in- Real property and owned, not held in sinking 
201-231 cluding real property and equipment and other funds 
III. Traffic and advertising, securities ) I. Land, 601 17. Corporations controlled by 
241-246 II. Current and accrued as- II. Buildings and Improve- respondent 
IV. Miscellaneous operations, sets, 505-514 ments, 602-4 18. Miscellaneous income 
251-256 III. Special funds, 515-517 III. Equipment, 605-14 19. Miscellaneous income deb- 
Vv. General and administra- IV. Deferred debits, 518-521 its 
tive, 261-270 V. Reacquired and treasury Report schedules 20. Dividends declared during 


Income account 
I. Income from operations, 


securities, 522-3. 
Liabilities and other 


1. Identity of respondent 
2. Operating revenues 
credits 3. Operating expenses 
4 
5 


fiscal year 
. Airports and emergency 
fields 


2 


rare 


502-896 22. Classification of respond- 
II. Non - operating income, VI. Stock, 531-2 . Income account “. , o : espo 
306-311 VII. Long term debt, 533-5 . Profit and loss account ent’s aircraft equipment 
III. Deductions from gross in- VIII. Current and accrued 6. Comparative general bal- 23. Employees, service and 
come, 318-323 liabilities, 536-545 ance sheet compensation 


IV. Disposition of net, 328-330 IX. Deferred credits, 456-7 7. Cost of real property and 2 
Reserves, 548-52 (in- 
cluding depreciation ac- 
counts contra to 601- 


(cleared to 402 or 408) x. 


Profit and loss account 





equipment 
8. Depreciation — 
and equipment 





(cleared to 556) $-8). 9. Direct aircraft 
I. Credits, 401-405 XI. Appropriated surplus, expenses 
II. Debits, 407-412 553-5. 10. Capital stock 


has its general offices either at the 
hangar or in an office building at the 
municipal field of some large city. Heat 
is supplied to office and hangar from 
a central plant, electricity for lighting 
and power is carried through one meter, 
water for all purposes is carried through 
one meter or is charged on a flat rate, 
and telephone service is through a 
switchboard. Office supplies will come 
from a common stock. Who can tell 
the correct charge for each department? 

The amount of heat, light, water and 
various office supplies which may right- 
fully be charged to any particular de- 
partment or account is so small in com- 
parison with the total of its expenses 
that it is almost foolish to attempt any 
distribution. The breakdown and dis- 
tribution of all these expense items 
necessitate extra labor, and the result- 
ing information serves no useful pur- 
pose. One account should serve for 
each main group (Maintenance, Trans- 
portation, Traffic, General and Admini- 
strative) to cover heat, light, water, 
stationery and printing and office sup- 
plies, without attempt to divide an 
actually and relatively small outlay 
among several places. The division can 
be made; so can one count the number 
of beans in a jar—but why should he? 

Depending on the methods governing 
the custody, issuance and return of hand 
tools, this expense may be either high 
or low. However, it is safe to assume 
that in nearly all cases the loss and 
breakage will be very small with careful 
handling, yet these costs must be dis- 
tributed among at least six specific ac- 
counts. In this case the amount of 


labor necessary to make the required 
analysis and distribution is out of all 
proportion to the total expense, and if 


the charge is proper for the accounts 
named, there is equal reason for a simi- 
lar charge being made to as many as 
five more. Again one tool account is 
recommended for the Maintenance 
group, to which the cost of all tools 
so used shall be charged. 

Although only a few items have been 
named in this analysis of operating ex- 
pense and income, there are many more 
open to criticism; either because of 
promiscuous scattering of charges or be- 
cause of irrational lumping of unrelated 
items. By these processes of dilution 
and mixture the main purpose of ac- 
counting is not served at all, the minu- 
tiae of bookkeeping demand undeserved 
time and attention. 


Income and profit and loss 


The chief criticism to be directed 
against these accounts is the elaborate 
list used for distribution. In any com- 
mercial enterprise not under govern- 
mental supervision, only a few of these 
media would be needed to attain the 
same end; in fact, it is likely that not 
only would many of the accounts in 
Group 301-330 be omitted, but that 
Operating Revenue and Operating Ex- 
pense accounts would be closed direct to 
one Profit and Loss account. A small 
third group known as Non-Operating 
Revenues and Expenses (approximately 
detailed) would be substituted for cer- 
tain items in “Income Account,” and its 
final balance would also go to the one 
Profit and Loss Account. The present 
Profit and Loss Account (401-412) 
could well be condensed to a single 
heading, receive the balances from 
operating Revenues and Operating Ex- 
penses and Non-Operating Revenues 
and Expenses, and in addition such 


Cs 


. Statistics of airline opera- 
tion for fiscal year (in- 


buildings cludes main division dealing 
with miles, hours, cargoes, 
operating passengers, fuel; auxiliary 


division for casualties, per- 
formance, insurance, etc.). 





extraneous Debits and Credits (few in 
number) as would not naturally fall 
into any of those three_divisions. The 
final Debit or Credit balance in Profit 
and Loss Account would go te Surplus. 

When a lover of simplicity and essen- 
tials views the “Income Account” and 
“Profit and Loss Account,” he senses 
that they are after all only media for 
clearing or concentration ; and he knows 
that they would be more serviceable and 
understandable if freed from needless 
sub-accounts. 


Annual report 


The Balance Sheet shows clearly the 
origin of the design of the Uniform 
System. Looking at this as it is in the 
report (Schedule 6), one can see noth- 
ing to indicate that it is for an air 
carrier rather than a railroad; and since 
the form is similar to that used by the 
railroads, its historic source is manifest. 
For governmental purposes doubtless 
the type is entirely satisfactory because 
familiar, but for the airline bookkeeper 
it is foreign and awkward, and for the 
commercial reader a rearrangement of 
many items is necessary for a clear 
picture. 

Probably the first point of interest in 
analyzing a balance sheet is cash posi- 
tion and ratio of current assets to cur- 
rent liabilities. This relation is import- 
ant and significant. In the conventional 
form these items are deservedly at the 
top, but here they are buried in the 
middle. This arrangement might not 
be so bad if the first item, “Real Prop- 
erty and Equipment,” gave some details 
instead of merely a total. A business 
man’s first thought on seeing this item 
would be “How much of that amount 
represents flying equipment, how much 
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is real estate, how much is building, 
etc.?” True, he can look at the sup- 
porting Schedule 7 and secure the in- 
formation, but what busy executive 
wants to be reading schedules for vital 
information which might as easily be 
shown in a moderately condensed form 
in the balance sheet itself? 

Apparently these values are not con- 
sidered important, but under Unadjusted 
Credits on the liability side the depre- 
ciation is shown separated into three 
accounts. Depreciation is important, 
but is it more so than the cost of the 
corresponding asset? Moreover, the de- 
preciation reserves should not show as 
a liability but as a contra item on the 
asset side, facilitating the ascertainment 
of the net asset value, as is done on 
federal income tax returns. 

Any one analyzing such an exhibit 
is interested in the amount of stock and 
bonds outstanding, but in looking at 
these items he also wants to see at a 
glance the amount of surplus which has 
been accumulated to date. One would 
expect to find these accounts grouped 
together ; but here stock and bonds are 
at the top and surplus at the bottom. 
The net worth does not appear and 
must be computed. 


A poor balance sheet 


A balance sheet is supposed to give a 
clear and concise picture of the financial 
condition of the company, but it is ob- 
vious that the set up in this uniform 
accounting system does not do so. In 
respect of some items it is lacking in 
real information, and as to others it is 
almost directly misleading.. This sched- 
ule is so complicated and confusing that 
even the simplest type of commercial 
statement would be better for nearly any 
purpose than the one prescribed. Since 
the stocks of many of the carriers are 
listed on some exchange, the conven- 
tional arrangement would undoubtedly 
be more acceptable to the governors 
thereof and to persons who are or ex- 
pect to be investors in these companies. 
Why make it necessary to prepare two 
radically different sets of reports in 
order that owners and the public may 
be given facts in an intelligible form? 

At the end of either a calendar or a 
fiscal year every worthwhile company 
prepares an annual report, and in all 
such reports are schedules explaining 
condensed items. In few cases are the 
schedules so numerous and detailed as 
in this prescribed report. Some of them 
could be eliminated, by a proper ar- 
rangement of the balance sheet and the 
value of some of the others is doubtful. 
Most certainly no two commercial 
houses dealing with each other would 
require the type or extent of informa- 
tion demanded by the Department. The 
burden is multiplied by the fact that 
the annual report—consummation of a 
year’s work—must show each air mail 
route separately. In principle the re- 
quirement is sound, and transport com- 
panies should aspire to have such divi- 





sion on their books; in performance and 
especially in making up separate reports 
to the Department, it is a tremendous 
task. 

For instance, Schedule 9 calls for a 
distribution among single, twin, three 
and four-engined planes. It would ap- 
pear that the Department has a keen 
interest in the pay and expenses of 
pilots, fuel, oil, radio operators’ and 
assistants’ pay and expenses, etc., as 
divided among these several types; but 
what of the extra labor involved in the 
carriers’ figuring out these costs on such 
bases? Probably their sole value to the 
Department is in connection with the 
bonus given for multi-engined equip- 
ment. 

In Schedule 24 the operator is re- 
quired to furnish a record of gasoline 
purchases, showing the place of pur- 
chase, whether on contract, flat price or 
daily rate, number of gallons purchased 
and the average price. The information 
is interesting but should be of no value 
in awarding a contract—the funda- 
mental purpose of the Department’s re- 
quiring reports—and it calls for extra 
labor in keeping the needed record. 

In so complicated a system, and in 
the reports required from users thereof, 
there should be exact and strict corres- 
pondence between account numbers em- 
ployed in chart and manual on the one 
hand and elaborate report on the other. 
Yet in many instances the account num- 
bers are not the same, and this lack of 
agreement is both confusing and avoid- 
able. This is true, for example, in 
schedules 4, 5 and 6. 


Summary 

While only a few of the ambiguities 
have been mentioned, and some illustra- 
tions given to show the amount of extra 
work involved, many more might have 
been cited: All indicate a requirement 
for more work, and are the result of 
transplanting an elaborate and ancient 
system instead of designing a modern 
one for a modern industry. What 
changes, then, are needed to make it 
practical, eliminate the extra overhead 
expense to user, and still give to oper- 
ator and Department the necessary and 
pertinent information? Here are a few 
suggestions : 

1. As a basis for a new system, the 
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general scheme of accounts now given 
in the chart and manual may well be 
used, but a number of reductions and 
rearrangements should be made, par- 
ticularly in the clearing group, and 
among the conflicting, superfluous and 
overlapping revenue and expense items. 
Balance sheet items should precede 
Revenues and Expenses. 

2. In preparing the manual, defini- 
tions should not be so broad and in- 
clusive. For example, No. 151-Super- 
intendence includes not only the salaries 
of employes but also such items as heat, 
light, telephone and telegraph service, 
postage, etc. To the general reader the 
name indicates compensation only. 
Many of the non-labor items in 151 
should be included with like items now 
in other accounts, under clear and ap- 
propriate headings. 

3. Where a company is conducting 
other types of services permissible to 
include with air mail operations, specific 
subsidiary accounts under all groups 
should be provided, so that accurate and 
comparable figures for these services 
may be obtained. This refers to the 
situation recognized in establishing such 
accounts as 306-Net Income from 
Miscellaneous Physical Property, 318- 
Net Loss on Miscellaneous Physical 
Property, and 502-Miscellaneous Physi- 
cal Property. 

4. Effect an absolute agreement of 
account numbers throughout the chart, 
manual, and report. 

5. Rearrange and vitalize the balance 
sheet schedule; and drastically reduce 
the demands for merely interesting but 
not important statistics. 

There is no disputing that the Post 
Office Department has taken a com- 
mendable and decisive forward step in 
establishing uniform accounting. It has 
compelled desirable action by carriers 
whose intentions in accounting matters 
may have been honorable but certainly 
were vague. True, there are defects— 
prevalent in all reform measures—but 
they can be remedied by cooperative 
action between liberal-minded Depart- 
ment officials and reasonable corpora- 
tion accountants. The essential first 
movement—inauguration ‘of a principle 
—has been accomplished. Refinement 
of the product is a matter of tolerance 
and technique. 


A new use for the X-ray 


ANY industries are finding in the 

X-ray machine a new and highly 
useful tool. One of the most recent ap- 
plications has been reported by the 
Curtiss-Wright Airport, at Milwaukee, 
Wis., where an X-ray machine is being 
used to check the condition of the struc- 
of airplanes. Machines are 


ture 





thoroughly examined by means of a 
fluoroscope, and if flaws or breaks are 
discovered, a permanent photograph is 
taken for record purposes, and to assist 
in eliminating similar troubles in the 
future. The apparatus is mounted on 
casters, and is easily moved from one 
part of the shop to another. 
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Maintenance standards for design 


PART II: ENGINE AND ACCESSORIES 


Engine Group 

Remove and replace propeller...............0.-00e0eeeeee8 
Remove and replace engine exhaust manifolds..............- 
Remove and replace exhaust tail pipe....................-- 
Remove and replace engine cowling...................-+++- 
Remove and replace engine complete.....................-- 
Remove and replace battery...............-..cseeceeeecees 
pS RE a Pd oe 
Remove and replace generator................0--0eeeeeeees 
Remove and replace magneto................-.0eeeeeeeeees 
Remove and replace carburetors.................0-eeeeeee- 
ag etc so weve Sats Ja Sew wanes sins 
Remove and replace spark plugs.............-....2-+e0008> 
Remove and replace engine water pump.................--- 
Remove and replace engine oil pump...............-...+++> 
Remove and replace engine fuel pump.................--++- 
Remove and replace engine water radiator................-- 
Remove and replace engine oil radiator..................+-: 
Remove and replace engine water radiator shutters........... 
Remove and replace engine oil radiator shutters............. 
Remove and replace engine throttle controls................- 
Remove and replace engine altitude controls................ 
Remove and replace engine spark controls.................- 
Remove and replace engine shutter controls................- 
Remove and replace engine starter controls...............-- 
Inspection of power plant installation..................-.-. 
Inspection of power plant accessories.................00.06+ 


Fuel System Group 

Remove and replace main fuel tank..................26055+ 
Remove and replace reserve or gravity tank................. 
Remove and replace strainers..................- 2c cece eee 
Remove and replace control valve................-.+0+2005- 
Remove and replace fuel line (tank to valve)................ 
Remove and replace fuel line (vaive to carburetor)........... 
Remove and replace fuel line (reserve or gravity)............ 
Be IIIS 60 05.5.0. v5 Coleloleg Viale Ge vealgivee Viebieve 
Lubricating System Group 

Remove and replace oil tank.......... 2.2... .ee cece ee eeeee 
Remove and replace oil strainer.................00000e00e0: 
Remove and replace oil line (tank to pump)................. 
Remove and replace oil line (tank to radiator)............... 
Remove and replace oil line (pump to tank)................. 
Remove and replace oil line (radiator to tank)............... 
Inspection of lubrication system installation................. 
Lighting System Group 

Remove and replace one landing light (complete)............ 
Remove and replace one landing light bulb.................. 
Remove and replace one landing light reflector.............. 
Remove and replace one landing light glass................. 
Remove and replace one navigation light complete........... 
Remove and replace one navigation light cover.............. 
Remove and replace one navigation light bulb............... 
Remove and replace one instrument light bulb............... 
Remove and replace cabin light............................ 
Remove and replace one fuse panel...................-.-.5- 
ee ee 
Remove and replace one switch panel..................+--- 
Remove and replace one switch or rheostat (each)........... 
Inspection of electrical system.................-22--eeceee 


Instrument Group 


Remove and replace instrument wanel complete with instruments 
Remove and replace one tachometer head................... 
Remove and replace one tachometer shaft................... 
Remove and replace one air speed indicator................. 
Remove and replace one turn and bank indicator............ 
Remove and replace one artificial horizon indicator........... 
Remove and replace one directional gyro indicator........... 
Remove and replace one aneroid indicator.................. 
Remove and replace one rate of climb indicator.............. 
Remove and replace one clock.................0eseeeeeeeee 
Remove and replace one compass.................22.e00005 
Remove and replace one water or oil thermometers (each)... . 
Remove and replace one cil or fuel pressure gauges (each)... . . 
Remove and replace one fuel level indicator................. 
Remove and replace one volt-meter or ammeter (each)... ... . 
Remove and replace one drift indicator..................... 
Remove and replace one ball bank indicator................. 
Remove and replace one inclinometer.....................-. 
Inspection of instrument installation....................... 


Single-engined airplanes 
1,300-3,500 Ib. gross weight 


Open and cabin type 
40-100 100-150 150-250 
hp. hp. hp. 
1-0:10 1-0:10 2-0:10 
1-0:15 1-0:20 1-0:25 
1-0:05 1-0:05 1-0:07 
1-0:15 1-0:15 1-0:20 
2-1:00 2-1:00 2-1:15 
1-0:05 1-0:05 1-0:05 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
2-0:10 2-0:10 2-0:10 
2-0:20 2-0:20 2-0:20 
1-0:05 1-0:05 1-0:10 
1-0:20 1-0:20 1-0:25 
1-0:45 1-0:45 1-1:00 
1-0:45 1-0:45 1-1:00 
1-0:30 1-0:30 1-0:30 
1-0:20 1-0:25 1-0:25 
1-0:10 1-0:10 1-0:15 
1-0:10 1-0:10 1-0:15 
1-0:05 1-0:05 1-0:05 
1-0:05 1-0:07 1-0:10 
1-0:05 1-0:07 1-0:10 
1-0:05 1-0:07 1-0:10 
1-0:05 1-0:07 1-0:10 
1-0:05 1-0:07 1-0:10 
1-0:10 1-0:12 1-0:15 
1-0:10 1-0:10 1-0:10 
1-0:15 1-0:20 1-0:20 
1-0:05 1-0:10 1-0:10 
1-0:05 1-0:05 1-0:05 
1-0:10 1-0:10 1-0:15 
1-0:10 1-0:10 1-0:12 
1-0:05 1-0:05 1-0:10 
1-0:10 1-0:10 1-0:12 
1-0:10 1-0:12 1-0:15 
1-0:10 1-0:10 1-0:15 
1-0:05 1-0:05 1-0:05 
1-0:05 1-0:05 1-0:07 
1-0:05 1-0:05 1-0:07 
1-0:05 1-0:05 1-0:07 
1-0:05 1-0:05 1-0:07 
1-0:10 1-0:10 1-0:10 
1-0:20 1-0:20 1-0:20 
1-0:05 1-0:05 1-0:05 
1-0:05 1-0:05 1-0:05 
1-0:03 1-0:03 1-0:03 
1-0:10 1-0:10 1-0:10 
1-0:05 1-0:05 1-0:05 
1-0:02 1-0:02 1-0:02 
1-0:02 1-0:02 1-0:02 
1-0:02 1-0:02 1-0:02 
1-0:10 1-0:10 1-0:10 
1-0:02 1-0:02 1-0:02 
1-0:10 1-0:10 1-0:10 
1-0:05 1-0:05 1-0:05 
1-0:10 1-0:10 1-0:20 
1-0:15 1-0:20 1-0:20 
1-0:05 1-0:05 1-0:05 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 
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Muiti-engined airplanes 
7,000-20,000 Ib. gross weight 


Single-engined airplanes 
3,500-7,000 Ib. gross weight 


Open and cabin type Cabin type 

250-325 325-425 425-650 300-600 900-1,200 1,200-2,000 

hp. hp. hp. hp. hp. hp. 
2-0:10 20:15 20:15 2-0:30 20:30 2-0:30 
2-0:15 20:15 20:15 2-0:30 20:30 20:30 
1-0:07 1-0:10 = 1:0:15 1-0:20 1-0:20 —1-0:20 
1-0:20 1-0:20 2-0:15 2-0:20 2-0:20° 2-0:40 
21:15 = 2-100 2-1: 15 21:15 22:00 22:15 
1-0:05  1-0:05 —1-0:05 1-0:05  1-0:05 —1-0:05 
1-0:10 1-0:10 ~—‘1-0:10 1-0:10 1-0:10 —‘1-0:10 
1-0:10 1-0:10 ~—‘1-0:10 1-0:10 1-0:10 —‘1-0:10 
2-0:10 20:10 20:10 2-0:10 20:10 20:10 
2-0:20 20:20 20:20 2-0:20 20:20 20:20 
1-0:10 1-0:10 ~—-1-0:10 2-0:20 20:20 30:20 
1-0:30 1-0:30 1-030 1-0:30 1-0:30 —‘1-0:30 
11:15 1-1:30 T1245 1-1:30 01-1345 +1245 
1-100  1-1:00 1-100 1-1:00  1-1:00 1-100 
1-0:30 1-0:30 ~—-1-0:30 1-0:30 1-0:30 ~—-1-0:30 
2-0:30 2-0:30 2-0:45 2-0:45 2-0:45 2-0:45 
1-0:15 1-0:15 1-0:20 1-0:20 1-0:20 1-0:20 
1-0:15 1-0:15 1-0:15 1-0:15 1-0:15 1-0:15 
1-0:07 1-0:07 —'1-0:10 1-0:10  1-0:10 = -1-0:10 
1-0:10 1-0:10 1-0:10 2-0:10 2-0:10 2-0:10 
1-0:10 1-0:10 = 1-0:10 2-0:10 20:10 20:10 
1-0:10 1-0:10 —‘1-0:10 2-0:10 20:10 20:10 
1-0:10 1-0:10 = ‘1-0:10 2-0:10 20:10 20:10 
1-0:10 1-0:10 ~—-1-0:10 2-0:10 20:10 20:10 
1-0:15 1-0:15 ‘10:20 1-0:20 1-0:20 = 1-0:20 
1-0:10 = 1-0:10 = 1-0:15 1-0:15 1-0:15 = -1-0215 
2-0:15 2-0:15 2-0:20 2-0:20 2-0:30 2-0:30 
1-0:15 1-0:15 1-0:20 1-0:20 1-0:20 1-0:20 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:15 1-0:20 1-0:20 1-0:20 1-0:20 1-0:20 
1-0;15 1-0:17 1-0:20 1-0:20 1-0:20 1-0:20 
1-0:12 1-0:15 1-0:15 1-0:15 1-0:15 1-0:15 
1-0:15 1-0:17 1-0:20 1-0:20 1-0:20 1-0:20 
1-0:15 1-0:15 1-0:15 1-0:20 1-0:20 1-0:20 
1-0:15 2-0:10 2-0:10 2-0:20 2-0:20 2-0:20 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:07 1-0:10 1-0:10 1-0:15 1-0:15 1-0:15 
1-0:07 1:0:10 1-0:10 1-0:15 1-0:15 1-0:15 
1-0:07 1-0:10 1-0:10 1-0:15 1-0:15 1-0:15 
1-0:07 10:10 ~—1-0:10 1-0:15 = 1-0:15 ——1-0:15 
1-0:10 1-0:10 =—1-0:10 1-0:20 1-0:20 —'1-0:20 
2-0:15 2-0:15 2-0:15 2-0:15 2-0:15 2-0:15 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:03 1-0:03 1-0:03 1-0:03 1-0:03 1-0:03 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 
1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 
1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 
1-0:10 1-0:10 1-0:10 1-0:10 1-0-10 1-0:10 
1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 1-0:02 
1-0:10 1-0:10 1-0:10 17:10 1-0:10 1-0:10 
1-0:05 1-0:05 1-0:05 1 0:05 1-0:05 1-0:05 
1-0:20 1-0:20 1-0:20 1-0:20 1-0:20 1-0:20 
1-0:25 1-0:25 1-0:30 2-0:20 2-0:25 2-0:30 
1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 1-0:05 
1-0:10 1-0:10 1-0:10 1-0:15 1-0:15 1-0:15 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-6:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:18 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 1-0:10 
1-0:15 1-0:15 1-0:15 1-0:20 1-0:20 1-0:20 


This table shows the number of men required, and the maximum time (in hours and minutes) which can be allowed for the per- 
formance of all operations listed at the left for the classes of planes indicated by the heads. Multiplying the number of men 
by the time (changing minutes to fractions of hours) gives the man-hours which should be allowed for a given job. 
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A maintenanee yardstick 


N THE January issue of AvIATION 

I presented the first part of a 

table intended to afford the designer 

of a transport a standard against 
which he may compare the maintenance 
and repair characteristics of his ma- 
chine. The first section of the table had 
to do with maintenance operations on 
the structure of the airplane proper. The 
second and last part herein presented 
covers the common upkeep of the power 
plant, instruments and accessories. As 
before, the table gives the number of 
men required to do a job, 
and the limiting allowable 
time to complete it for air- 
planes of various weight 
and horsepower. 

The tables in their pres- 
ent form are an outgrowth - 
of an attempt made in 192i, 
when I was in charge of 
airplane and engine mainte- 
nance at McCook Field, to 
establish certain mainte- 
nance standards for the designers who 
were then furnishing aircraft to the 
Army Air Corps. These data have been 
modified, however, to apply to modern 
commercial transports. Although in 
1921 it was declared impossible for any 
airplane to meet the requirements then 
set down, design progress during the 
following ten years rendered them 
practically obsolete, and although many 
of the limits now proposed cannot be 
attained in any one current design, it is 
not improbable that the earlier experi- 
ence will be repeated, and the next few 
years will prove that many of the 
estimates have been entirely too 
conservative. 

It is impractical, of course, in a brief 
article, to lay down complete specifica- 
tions for the ideal airplane from the 
point of view of maintenance, but a 
few suggestions will be made to supple- 
ment the tables, and to indicate to the 
designer the sort of things he must keep 
in mind if the requirements are to be 
met. As was previously intimated, 


for the designer 


PART TW 


By 
Ralph G. Lockwood 


difficulty often arises not so much from 
the actual repair operation on individual 
units, but in the time required to get at 
them, and to replace them. Parts 
should be so arranged, and the clear- 
ances so figured, that any unit on an 
airplane, no matter how small, is com- 
pletely accessible without disturbing any 
other unit. It is obviously useless to 
argue for standardization and inter- 
changability of parts if it is necessary 
to practically dismantle an airplane to 
effect even minor changes. The follow- 


The second of two articles by the chief engi- 
neer of Eastern Air Transport, Inc. in which 
the table of allowable time limits for main- 


tenance of transport planes is completed. 


ing paragraphs will include a few sug- 
gestions as to how some of the problems 
that vex the maintenance man today 
may be solved while the plane is still 
on paper. 

Landing gears have always been a 
problem, both for designer and shop 
man, The former is fully aware that 
10 to 15 per cent of his engine power, 
which he could well use elsewhere, is 
going simply to drag the undercarriage 
through the air. He is, therefore, much 
inclined to drape the offending members 
with all sort of streamlining devices to 
reduce these losses. The maintenance 
man, who must forever tinker with 
wheel brakes, tires, and axle bearings, 
either tears off his own hair, or the 
gadgets which the well meaning de- 
signer has wished upon him, for he 
cannot afford to spend an hour or more 
on a minor adjustment job that should 
require only ten minutes. Short of turn- 
ing entirely to retractable landing gears 
(a mechanism which bids fair to com- 
plicate matters still further for engineer- 


ing department and shop), it is obvious 
that either some type of landing equip- 
ment must be developed which requires 
little, if any, adjustment or servicing, or 
else someone must produce a streamline 
housing which can be instantly removed 
or replaced, and which is capable of 
standing up under continual hard usage. 
Some designers have made progress in 
this direction, but the equipment on 
most modern transports is far from 
perfect in this respect. 

Tail skids and tail wheels are also 
a considerable source of 
trouble. Mechanically, such 
units are relatively simple, 
but it should be unnecessary 
to partly dismantle the tail 
of an airplane to remove or 
attach them. Here is a case 
where the time allowance in 
the tables may seem un- 
reasonable, but the author is 
convinced that by making a 
few simple changes in the 
design of the structure, such as bringing 
all bolts or other connections out into 
the open, and making the attachments 
entirely independent of any other tail 
members, the requirements set up can be 
attained. 

In the average repair shop a good 
deal of time is wasted in getting the 
airplanes onto jacks or other supports 
so that work on the undercarriages can 
be conveniently done, without endanger- 
the stability of the plane. There seems 
to be a place for some sort of quick-act- 
ing universal jack, similar in principle 
to those now found in practically every 
roadside automobile repair station, It 
is up to the designer, however, to make 
available some clearly designated sta- 
tions on the underside of the wing or 
fuselage, apart from the wheels or wheel 
supports, where the weight can be car- 
ried without danger of damage to the 
structure. 

Closely allied to the problem of the 
undercarriage, but applying also to all 
pinned or hinged fittings throughout the 
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airplane, is the proper selection of bear- 
ings. It is still common practice to 
make plain steel-to-steel connections. 
In many places such joints consist 
simply of a hole drilled through a tube 
end fitted with a plain steel pin held in 
place with a cottered nut, or merely a 
plain cotter key. Bearings of this type 
require constant lubrication, and even 
under the best conditions, wear rapidly. 
It has often been found necessary to cut 
out and replace certain structural mem- 
bers at considerable labor and expense, 
merely because there was insufficient 
room allowed either to drill out a worn 
hole for the insertion of a bushing, or 
for the replacement of a worn pin by a 
larger one. Designers should make it a 
general rule that where moving parts 
are pinned together, they be carried 
either on ball bearings, or on replaceable 
bushings of suitable material. Wherever 
possible, however, the use of ball bear- 
ings is recommended, for once properly 
installed they do not require further at- 
tention or lubrication. Where bronze 
cr other bushings are used, suitable pro- 
vision must be made for lubrication. 
Some type of high-pressure greasing is 
preferable, and suitable fittings must be 
installed in accessible locations for the 
attachment of grease guns. 

Practically all modern airplanes in 
the transport class are fitted with some 
form of stabilizer adjusting device. The 
mechanism varies widely in form, but 
usually requires considerable attention 
on the part of the maintenance crews. 
Necessarily, this equipment must be lo- 
cated within the fuselage proper, but 
ample provision must be made both at 
the tail, and throughout the fuselage for 
complete accessibility for inspection, 
lubrication and repair. 


Engine adjustments 

Referring to the accompanying tables 
that have to do with engine mainte- 
nance operations, it will be noted that 
no attempt has been made to cover over- 
haul of the engine itself. The only opera- 
tions listed here are those which must be 
carried out with the engine in place in 
the plane. Much of the difficulty con- 
nected with work around engines arises 
' from the fact that the designer usually 
does not consider the power plant as a 
whole unit, taking into account such 
parts as cowling, manifolds, radiators 
and oil coolers. The engine itself is 
considered as the basic unit, and all 
other parts become merely accessories to 
be distributed more or less to suit the 
designer’s fancy, or to fit in with his 
plan for the airplane from a_ purely 
aerodynamic point of view. 

A few examples of the troubles that 
are met with in repair shops to-day will 
serve to illustrate this point. Removing 
spark plugs for inspection or adjustment 
is perhaps one of the most common 
operations required on power plants, and 
yet it is necessary in many machines to 
remove large sections of cowling, or 
to explore more or less blindly with 


socket wrenches to get at them. Often 
structural members in the engine mount 
make it difficult, if not impossible, to 
reach ‘magnetos, carburetors, or other 
engine parts which must be removed oc- 
casionally for adjustment. In many 
cases mechanics must develop a certain 
degree of talent as contortionists to be 
able to work on power plant installa- 
tions, an accomplishment that may be 
amusing enough, but which scarcely 
leads to efficiency in the repair shop. It 
is extremely difficult sometimes to reach 
nuts or hold-down bolts around the 
bases of cylinders or on exhaust mani- 
folds. The situation is further compli- 
cated by the type of safety locking de- 
vices now in use. There is opportunity 
here for someone to develop a satisfac- 
tory safety device which does not in- 
volve the threading of wires through 
small and inaccessible holes in bolt 
heads, or ways equally complicated. 


Instruments 


Instrument cases and mountings have 
been made standard and interchangeable 
for some time past, but the procedure 
which must be gone through to con- 
nect up the instruments on many air- 
planes is nothing short of weird and 
wonderful. Often hours are required 
for installing and making connections 
where only minutes should be necessary. 
It is quite impossible to remove and re- 
place instruments within the time limits 
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shown in the accompanying table if it 
is necessary to strip off cowlings, or to 
stand on one’s head in order to get at 
the connections. Quick-acting couplings, 
manifolding of pressure and vacuum 
lines, and particularly the development 
of quick removable sections for instru- 
ment boards are possible remedies for 
this situation. 

Batteries and radio sets are often 
tucked away in almost impossible loca- 
tions. Few designers seem to realize 
that such apparatus is constantly in need 
of attention, and that storage batteries 
are changed at the end of every day’s 
operation. If the latter point were 
thoroughly understood there would be 
little excuse for the necessity of remov- 
ing chairs, sections of flooring, or semi- 
permanent upholstery to get at bat- 
teries. There is some recent evidence 
of improvement in this connection, but 
the installations on the average transport 
plane now leave much to be desired. 

The suggestion made herein have 
necessarily been brief, and are far from 
inclusive. They do point, however, to 
the necessity of closer cooperation be- 
tween designer and operator, and a bet- 
ter understanding on the part of the 
former of the special problems which 
arise from the practical operation of 
airplanes in the field. Such action is 
not only desirable, but is absolutely 
necessary if airlines are ever to operate 
on an economically sound basis. 





Locomotive for the Akron 


Tree development of airships has 
been contingent to a large extent 
upon available ground handling 
equipment. Until recently the moving 
of a large airship in or out of its shed 
in anything but the calmest weather re- 
quired the services of a large and care- 
fully trained ground crew. The recently 
developed portable mooring mast ma- 
terially reduced the attendant difficul- 
ties. To supplement the most recent 
installation at Lakehurst, N. J., designed 
to handle large naval airships of the 
Akron type, the Naval Air Station has 
purchased and installed a special loco- 
motive designed and built by the H. K. 
Porter Company of Pittsburgh, Pa. 
This machine operates on a circular 
track around the mooring mast, and 


is equipped with a coupling beam to 
which the stern lines of the airship are 
attached. In this fashion the airship 
may be turned parallel to the hangar. 
The machine is powered with an 
eight-cylinder internal combustion en- 
gine connected to the driving wheels 
through hydraulic transmission. It 
weighs 264,000 Ib. and has a drawbar 
pull of 60,000 Ib. at speeds ranging from 
zero to 100 ft. per min. A running gear 
is also provided which permits a for- 
ward speed of about 7 m.p.h. It was 
specified that the height of the locomo- 
tive be not over 6 ft. from the top of 
the rail and that the top be perfectly 
smooth without projections of any sort 
which might catch on the airship as 
it swung around the mooring mast. 
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Alaska 


needs the airplane 


Aircraft are fast becoming vital in 


the Alaskan economic structure, de- 








spite the small population and se- 


vere seasonal operation difficulties. 


IKE all areas sparsely settled, 
poorly equipped with surface 
transportation, and rich in na- 
tural resources, Alaska offers 
aviation unusual opportunities. Ameri- 
can interests have recognized this and, 
starting with the pioneer efforts of the 
late Carl Ben Eielson, all-year air 
services have been provided to the 
distinct benefit of Alaskan economic 
life. In fact, the airplane has become 
more indispensable in the economic sys- 
tem of the Territory than in most cen- 
ters of heavy population in the tem- 
perate zone. One indication of its 
importance is the authoritative estimate 
that about 90 per cent of those who 
traveled 200 miles or more in Alaska 
in 1930 used aircraft. 

The story of aviation in Alaska is 
a story of exploiting the fields in which 
aircraft are most effective and of the 
adaptation of conventional machines ‘+o 
the severe operating conditions prevail- 
ing. Though scheduled passenger and 
mail services are being operated and 
expanded, the major emphasis is on the 
more profitable charter work, built 
around the special needs of prospecting, 
mining and fishery interests and emer- 
gencies. 

Alaskan Airways, a _ division of 
American Airways, is one of the lead- 
ing companies operating within the 
territory. This company also accepts 
assignments in the Canadian Yukon and 
eastern Siberia. Another operating 
company is Pacific International Air- 
ways which bases at Fairbanks, as does 
the Alaskan firm. The only service 
between the continental United States 
and Alaska is operated by Alaska- 
Washington Airways, started in 1929. 





Alaskan Airways 
alone carried about 
1,500 passengers in 
1930 and in the single 
month of April, 1931, 
carried 14,000 Ib. of express or freight. 
Alaska - Washington Airways carried 
several thousand passengers, a large 
quantity of freight, and flew 605 hours 
in the first few months following its 
inauguration in 1929. In a general 
way, the aircraft companies are each 
other’s only serious competitors, since 
the 914 miles of railroad, the indifferent 
roads and trail, the slow and relatively 
expensive dog teams, and the slow 
boats which ply the Territory’s myriad 
streams, compare unfavorably with the 
airplane for most types of transporta- 
tion, the most notable exception being 
the hauling of heavy freight. 

An airplane is able to travel in an 
hour a distance which an average dog 
team would take a week to negotiate, 
and the cost to the passenger is about 
one-half the dog team fare. The in- 
individual charter cost for an Alaskan 
Airways plane averages about $1 per 
mile. However, this is usually the most 
expensive rate. The fare would be 
reduced about 33 per cent in case the 
flying company secures a passenger for 
the non-chartered part of the trip, and 
the average charge for an entire party 
of four is only about $1.50 per mile. 


Peculiar problems 


There are a number of operating and 
maintenance problems peculiar to the 
territory. The payload of a plane 
ready for a flight in winter is always 
lowered about 130 Ib. by the emergency 
equipment which must be carried. It 
includes a pair of snowshoes or skiis 
for each one in the party, sleeping bags 
for each, rations for at least two weeks, 
a complete set of emergency tools for 
the engine, a kit of repair material— 

















such as fabric, dope, spark plugs— 
air mattresses, extra socks and mittens, 
and firearms. All passengers are 
required to wear suitable outdoor cloth- 
ing, though the cabins are heated. 

The average winter temperature in 
Alaska ranges from 20 deg. above zero 
(along the coast) to 20 below, and 
when an overnight stop is made away 
from one of the regular bases, special 
precautions must be taken by the pilot 
to insure proper functioning of the 
plane and engine next day. His first 
duty is to get the skiis of the plane up 
on logs or boards so they will not 
freeze to the snow. He then drains his 
oil quickly into cans carried in the 
cabin, and places them in the plane 
cabin or puts them under protective 
covers for the night. The engine is 
covered with a huge canvas hood which 
extends to the ground to form a sort 
of three-sided tent. Except in rare 
instances, the landing is made at some 
point where there are cabins; usually 
passengers and natives assist the pilot in 
his duties. 

The pilot has to be a jack-of-all- 
trades, and a woodsman as well. He 
has to be an expert mechanic so that he 
can handle any kind of engine or plane 
maladjustment; and because of the sort 
of country he flies over, he must be well 
acquainted with the tricks of survival 
in wild land in case of a forced landing 
or unfavorable flying conditions. He 
often has to be his own meteorologist. 

In the morning after one of these 
overnight trips, from one to two hours 
must be spent in getting the engine 
warmed up and the plane in shape for 
the take-off. First the pilot crawls 
into the engine “tent” and, with fire 
extinguisher in hand, starts the gasoline 
stove on its job of heating the engine. 
In the meantime the oil is being heated 
on another stove carried on the plane, 
or in a local cabin. When the engine 
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is ready, the oil is quickly poured in 
and the engine started. On the few 
occasions when it does not catch before 
the oil gets cool, the whole procedure is 
started again from scratch. 

Since operations are halted only 
when the temperature drops below 50 
deg. below zero, other weather condi- 
tions being favorable, the plane’s crew 
of one man has his difficulties in keep- 
ing his mount in running condition. 
While the engine is being run up, the 
pilot clambers up on the wing in his 
heavy fur clothing and brushes the 
frost from the wing with heavy fibre 
bushes; a cloth is used for the final 
rubdown. 

Air-cooled engines are used exclu- 
sively by Alaskan Airways. The low 
winter temperatures necessitate special 
cowl features, such as protective plates 
between cylinders and in front of the 
carburetor, and extra heavy lagging 
(covers) around the oil tank. The air 
scoop for the carburetor opens to the 
rear instead of forward, providing a 
less intense blast of air in the intake, 
while one lead from the collector ring 
carries heat to the carburetor and the 
other carries heat to a cabin radiator. 

Skiis are used exclusively in winter, 
even on the company’s Keystone am- 
phibion. In summer two-thirds of the 
company’s planes are equipped with 
pontoons, the balance with wheels. 
Regular airports are few and far be- 
tween, so pilots away from their bases 
in summer time use lakes, rivers and 
sand bars. The latter are constantly 
being shifted by the swift river cur- 
rents, and often are submerged, so that 
great care must be taken in selecting 
the landing spot. In winter skiis permit 
landings on any level tract free of 
obstructions, and the mobility of the 
machines is greatly increased. 

Operations are complicated by the 
lack of good communications and con- 


sequent mediocre weather reports. The 
Army Signal Corps gives excellent co- 
operation with its limited facilities, but 
the very scattered nature of the terri- 
tory’s settlements precludes the blanket 
weather coverage enjoyed in continental 
United States. 


Folding wings an advantage 


Alaskan Airways has five Fairchild 
71’s, two Standards, one Stearman, a 
Stinson Junior, a Keystone amphibion 
and a Travel Air cabin machine. Be- 
cause of the lack of hangars—there are 
only three in Alaska—the folding-wing 
feature of the Fairchilds stands out as 
a strong economic advantage. It plays 
a large part, too, when planes are 
caught out in severe winds, since the 
folding wings greatly reduce the danger 
of their being blown away. 

No air mail contracts as such have 
been arranged for by the United States 
Post Office Department, but a number 
of operators have been successful 
bidders for star route contracts. It is 
up to the contractor to choose and to 
provide the equipment needed for 
carrying this mail, and aircraft may 
be used as well as dog teams, boats or 
any of the conventional media. Alaskan 
Airways holds eight of these star route 
contracts. The company also operates 
seven scheduled passenger and express 
services, three of which are weekly, 
two bi-monthly and two monthly. Fre- 
quent trips are made from Nume to 
the Seward Peninsula, and tu most 
settlements on the Bering Sea and 
along the Arctic Ocean coasts. 

The 605-mile route between Fair- 
banks and Nome is flown in each direc- 
tion every Tuesday. The fare is $200 
per passenger and the average express 
rate 75 cents per lb. The express rate 
per pound increases with the distance 
flown, the lowest being 20 cents for 
a 175-mile trip, the highest 75 cents for 





The engine is covered with a canvas hood which extends to the ground 
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a 605-mile trip. On chartered trips the 
charges are more flexible, and often are 
influenced downward by competition. 
Bases are at Nome, Fairbanks and 
Anchorage. Arthur W. Johnson is vice- 
president and general manager with 
headquarters at Fairbanks; J. E. 
Crosson is operations manager. Fifteen 
mechanics keep the equipment in shape 
for six pilots to operate. There are 
agents in fifteen communities. 


Twice-a-week schedules 


Alaska - Washington Airways has 
been operating a twice-weekly pas- 
senger and express service between 
Seattle and Juneau during the open 
months, and has been doing a great 
deal of charter work. It uses Lock- 
heed Vegas on Edo floats, which are 
fast enough to cover the 1,080 miles in 
one day. Planes leave Seattle Tuesday 
and Friday at 8 a.m. arriving at Ketchi- 
kan at 3 p.m. and at Juneau two hours 
later. Southbound trips are made 
each Sunday and Thursday; Wrangel, 
Petersburg, Skagway and Sitka are 
flag stops. 

Among this company’s most impor- 
tant sources of charter operations have 
been the fishery interests. Inspection 
trips touching a chain of scattered and 
out-of-the-way units require hours or 
days by plane instead of weeks by other 
means, while unannounced visits to 
fishing grounds have served to appre- 
hend fish pirates, who often escape 
from official surface boats. 

Like all the Alaskan companies, this 
one has been active in the transporta- 
tion of prospectors and miners, and in 
one instance the pilot of the plane 
staked a claim of his own while at the 
scene of a new strike. The plane is 
particularly effective when a new field 
is opened up, since it enables prospec- 
tors to reach the area much quicker 
than their rivals who travel overland 
at a time when even a few minutes may 
make all the difference between a choice 
location and an almost hopeless one. 

Planes may be chartered at the rate 
of $60 per hour, or $40 per hour when 
the contract calls for at least ten hours 
flying. Passenger fare on the Seattle- 
Juneau service is based on a charge of 
10 cents per mile. Plane operating 
costs are placed at $30 per hour. 
Among the special maintenance provi- 
sions is the use of a special treatment 
worked out by the Lockheed company 
for application to the plywood fuselages 
and wings as a protection against salt 
water action, and special bracing of the 
interior of the fuselages to withstand 
the strain of landing and take-offs in 
rough water. 

Between March 1 and Nov. 1 of 
last year the company carried 355 pas- 
sengers on the Seattle-Juneau service. 
Between April 1 and Nov. 1 the com- 
pany’s planes in miscellaneous opera- 
tions in southeastern Alaska were flown 
97,928 miles, and carried 2,861 passen- 
gers and 8,305 Ib. of express. 
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An aviation platiorm 


(Continued from January) 


AST month, we started the publication of a gen- 

eral program and precept, for the aviation indus- 

try and all of its several subdivisions. There was more 

to be said than could be contained in a single issue, so 

we carry the platform forward here. We shall carry 
it forward again, to completion, next month. 


Transport 


4. Abandon passenger “contracts” on tickets. The 
future of air transport depends upon its acceptance by 
the general public as a perfectly ordinary means of con- 
veyance. Everything that sets it apart, or that makes it 
look like an adventure, is a barrier to its future pros- 
perity. And among the foremost offenders in that 
respect is the ominous declaration printed upon the face 
of an airline ticket, and read and signed by the passen- 
ger before boarding the plane, that the company 
declares itself to be only a private carrier and that it 
accepts only a limited accident responsibility. 

So far as we are aware, no such declaration has yet 
received any standing in an American court. In at least 
one case the court has gone out of its way to denounce 
the contract of limitation of responsibility and to declare 
it completely lacking in force. It apparently has little 
or no value as a protection, but even if its value were 
considerable it would be more than counterbalanced by 
the unfavorable effect upon the mind of the passenger 
and consequently upon traffic. It is a cumbersome and 
a futile device, but eminent counsel, whose natural and 
proper object is to play safe, wherever even a shadow 
of doubt exists, are unlikely to take the initiative in 
recommending its abandonment. If it is to be for- 
saken, the airlines will have to make the move without 
waiting for their lawyers’ suggestion. At least two of 
them have already done so,—the others will do well to 
iollow their example. Passenger liability should not be 
covered by evading it, but by insuring against it. 

5. Cooperate on express. The handling of inter-line 
passenger traffic has been enormously improved since it 
has come to be the rule that all lines entering a city 
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use the same airport. The passenger can take the 
initiative and can use his own intelligence in getting 
out of the plane at the end of the first section of his 
trip, buying a ticket for the next section, walking over 
to another plane and getting in. Express packages 
unfortunately have no such powers of decision and 
self-propulsion. Somebody has to handle them, and if 
four different organizations do the handling chaos is 
inevitable. 

At the present time a number of the airlines of the 
United States are cooperating with the Railway Express 
Agency. A number are cooperating with one or the 
other of the two great telegraph companies. Several 
have started their own express services, and run them 
entirely within their own organizations. Others cooper- 
ate with nobody, and make constant lament because 
there exists no ideal organization for the handling of 
air express on a national scale. 

Unity of handling express matter is the first requisite 
for the proper growth of air express service. It is 
indispensable. What organization does the work mat- 
ters much less than that some organization should be 
selected to do it. It is for the transport operators to 
get together and decide on a policy, with unanimous 
acceptance of whatever course the majority elects. 
The one essential condition, of course, is that the air 
express agency should be open to all transport lines on 
equal terms. It should not even be considered as a 
competitive weapon. If one group of operators try to 
form such a service with another group excluded we 
shall be back to our present impossible confusion. We 
believe that the present volume of air express traffic 
can be multiplied at least by fifty, and perhaps by a 
hundred or more, within the next few years, but it can 
only be done through a centralized and completely 
impartial operating organization. 

6. Cooperate for economy. In a certain mid-western 
city, in the center of the business district, there is a 
consolidated air ticket office,—handsome and imposing. 
Directly across the street, and also handsome and im- 
posing, is the office of an airline, one of those whose 
tickets the consolidated bureau handles. Two doors 
farther down is another office for another line, and in 
the next block is a third. We have progressed con- 
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siderably since the days when every air transport com- 
pany felt it necessary to create @nd maintain its own 
airport at every stop, but there is still a deal too much 
individuality. The passion for independence for its 
own sake has not yet been brought under full control. 
Common airports and common passenger terminals and 
waiting rooms are now general practice. It is equally 
obvious that ticket offices, and passanger buses, and 
the personnel concerned with handling passengers and 
goods at airports, should be shared. It is not only 
obvious, but it is necessary in the interest of that 
economy which is the fundamental condition of air 
transport’s survival. There is no mystery about the 
things that passenger transport needs to make it an 
unqualified success. First among them is an increase 
of traffic. Among the surest of means to that end is 
a reduction of rates. Rates depend on operating costs. 
Direct operating expenses have been brought near to 
the minimum possible with present types of equipment. 
Reductions can most easily be affected on traffic solicita- 
tion and general overhead expense. They can often be 
made there by replacing several individual organiza- 
tions or activities with a single centralized one. It 
ought to be done. 

7. Work on the reduction of noise. It is hardly nec- 
essary for us to elaborate on this topic. It explains 
itself. When everything possible has been said of fear 
and fare, alliterative twins between which the blame 
for unsatisfactory traffic returns has always been dis- 
tributed, there remain other factors that keep some 
people off the airlines and account for some cases of 
implacable hostility on the part of former passengers. 
Foremost among them is noise. We feel confident that 
if the noise in an airplane could be reduced to the level 
of that in a motor bus, for example, no other change 
or sign of progress would be required to insure the 
doubling of the traffic within a year. The airlines have 
much at stake in the problem,—too much for them to 
risk sitting back and waiting for George to do it 
(George in this case being the Bureau of Standards) 
or simply hoping that something will turn up. They 
must lead the way. They must lead by manifesting 
their willingness to cooperate in research, and by an 
absolute insistence that new equipment shall show 
marked progress in noise reduction in the passenger 
compartment. 

8. Stop talking about blind flying. Don’t stop work- 
ing on it. Not by any means. The limitless impor- 
tance of research and development in that field goes 
without saying. But stop talking about it publicly. 

This is a particular manifestation of the general 
injunction to quit living in the future. Numerous 
enthusiasts have arisen to inform the public, at various 
times in the past three years, that airlines will very 
shortly be able to operate in absolute disregard of 
weather. A particular member of the public, having 
been so informed, comes down to the airport on what 
looks to his untrained eye like a perfectly good day, 
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with nothing more than a little haze or mist, and is told 
that all trips have been cancelled. Net result,—another 
member of the community is convinced that everything 
said about air transport is untrustworthy. 

Immense progress has actually been made in the last 
few years, and many pilots are now flying, as a daily 
commonplace, in weather which would have been 
unthinkable in 1927. At least in passenger operations, 
however, blind flying is still very much in the develop- 
mental stage. We shall command more public con- 
fidence if we keep quiet about that, and other new 
developments in prospect, until they have approached 
infallibility and been brought into everyday commercial 
employment. If we are to take the man who is just 
considering making a trip next week or next month, and 
make him not only a one-time passenger but a satisfied 
and enthusiastic customer, eager to repeat the experi- 
ence, we must do it by selling him on what air transport 
can definitely accomplish now, not on what we may 
believe that it will be able to accomplish in 1935. 


Manufacturing 


1. Live within our means. A large part of the air- 
plane industry has been spell-bound by Mr. Henry Ford 
and his well-known policy of setting a price and then 
letting the market grow to fit it. For the present, that 
method does not appear to work with airplanes. Ours 
must be the much less pleasant but, also, the much less 
hazardous course of estimating the amount of business 
available and then setting prices and cutting overhead 
to correspond. An industrial enterprise with a vast and 
rapidly growing production not only tolerates, but actu- 
ally needs, a complicated supervisory organization and 
a large body of executives. For a business of one- 
twentieth the size the same business structure becomes 
an unbearable burden, as absurd as a drum major’s 
bearskin busby on the head of a school boy. Small 
commercial airplane factories do not operate by remote 
control by push-buttons. Living within our means in 
1932 may involve the abandonment of a great many 
modernistically decorated offices, and the sacrifice of 
some of the lovely gadgets without which life seemed 
unthinkable in 1929. It may involve substantial cuts 
in that part of the payroll and salary roll which is not 
absolutely directly productive. We have gone far along 
that road in the past two years, but some of us have 
not yet traveled it to the inescapable end. 

2. Make the product fit the market. There are in the 
United States a few dozen executives of airplane manu- 
facturing companies and a few thousand professional 
pilots and operators,——many of them with military or 
naval flying experience. They, their ideas on aero- 
nautical matters, and particularly their ideal of what 
an airplane should be, are in no sense typical of the 
great body of their fellow-countrymen among whom 
lies the great potential market for aircraft. In too 
many cases, an airplane intended for sale to- business 
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men and sportsmen with no professional flying ambi- 
tions has been designed to meet the taste of some artist 
in acrobatics who was president, general manager, or 
chief engineer of the responsible company. In less 
extreme instances planes are still being produced to a 
specification based on the officials’ own preference in 
craft for their own cross-country travel. 

Personal preference of those in the business may be 
a useful preliminary guide, but it can be nothing more. 
Not long ago, when a great New York department store 
was planning a series of special sales it resorted to the 
prosaic process of questioning 20,000 women on their 
tastes and desires and striking an average through the 
aggregate of their replies. It may not be necessary, or 
even useful, to apply the questionnaire method in devel- 
oping airplanes, but much the same result must be 
obtained. A new product has to be aimed at a specific 
market, and a specific type of person should be in 
mind as representing that market. The product has te 
be analyzed from his point of view. His limited com- 
petence, his limited knowledge, and his miscellaneous 
prejudices must be taken into account. The prejudices 
might be overcome, in some cases, by sufficiently per- 
sistent argument, but the limitations are an estab- 
lished factor that must be accepted. Since the cus- 
tomer will not fit himself to the plane, the plane must 
fit the customer. Altogether too seldom is there evi- 
dence of conscious effort to make it do so. To make 
a plane so luxurious that only a few hundred people 
can afford to buy and maintain it, or so difficult to 
fly that only a real transport pilot can be trusted with 
it, and then expect to sell it in tens of thousands is as 
foolish as to go into quantity production on dining- 
room furniture scaled for Singer’s Midgets and expect 
that normal-sized householders will cut themselves 
down to the proper dimensions to use it. 


3. Control production at the source. In 1929 we had 
a fearful dose of over-production. We are still 
suffering for our economic sins of that period, but 
we have complicated them by repetition. The lesson 
of 1929 was only partly learned. Each of the next 
two years saw certain types pushed into production 
beyond any probable sale. Whatever other factors of 
the depression may lie beyond our grasp, we should 
at least be able to cope with that one. 

The ultimate in production control is of course the 
formation of an agreement of cartel type, with each 
manufacturer accepting a quota based on his past per- 
formance and the capacity of his plant. The pos- 
sibility of so rigid a limitation on initiative, even in 
time of desperate economic emergency, is highly ques- 
tionable. Its undesirability is almost beyond question. 
[t would be far more difficult to agree upon and main- 
tain production quotas in a young industry, of com- 
paratively small size and in an extremely fluid and 
flexible state, than to do the same thing with a long- 
established industrial giant. The cartel method would 
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work far better upon the automobile than upon the 
airplane. Positive control or limitation is not to be 
sought. 

But we need not dispair of greatly improving the 
present situation, nor of greatly diminishing the chance 
of any recurrence of an extreme unbalance between 
production and consumption. A really first-class statis- 
tical service on production and sales would go far 
to solve the problem. 

The Chamber of Commerce does what it can at 
present, and periodically, several weeks late, it sends 
out reports on a month’s production. Only total 
figures are given, the individual returns being jealously 
guarded as confidential. Never was there less excuse 
for secrecy. No individual manufacturer can make 
his current plans with intelligence unless he knows 


_ what the industry as a whole is doing and where it 


is being done. Production reports ought to be made 
weekly by every manufacturer, and made within 48 
hours of the end of the week to which they relate. 
They ought to include not only a statement of the 
number of planes finished, but also of the number 
of factory employes, of the number of machines in 
process of assembly, and of the number for which parts 
have been or are being fabricated. They ought to 
include the record of shipments from factory to deal- 
ers or distributors and a separate record of current 
sales to ultimate consumers, with an indication of how 
many of the final purchasers are private owners, how 
many aerial service operators, and so on. The build- 
ers of automobiles, through the National Automobile 
Chamber of Commerce, have long been making prompt 
exchange of full weekly production reports. For the 
builders of airplanes to refuse to do likewise imposes 
an unnecessary handicap on every one of them. 

(To be continued in March) 


More about buying 
military airplanes 


| HE general methods used by the Army Air 

Corps and the Naval Bureau of Aeronautics in 
getting out new designs are the result of long, hard, 
and varied experience. They are the final outcome of 
a series of trials of a series of devices, of varying merit. 
Some of the schemes that have been tried, either at the 
volition of the services or under pressure from Con- 
gress, and subsequently dropped have had virtually no 
ascertainable merits whatever. 

A practice in which we could see but little virtue, 
for example, was the maintenance by the Army and 
Navy of complete design staffs and organizations for 
experimental development and construction. It was 
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originally based on the theory that only military per- 
sonnel could properly understand military requirements. 
It was tried for several years after the War by the 
Army, and it produced a minimum of satisfactory air- 
planes and a maximum of distress in the aircraft indus- 
try and of conflict between the industry and the service. 
It has now been absolutely abandoned at Wright Field. 
The trial in the Navy has extended over a much longer 
period. There, again, we have no knowledge of any 
notable successes to its credit except the PN series of 
flying boats, a general type which was then purely 
naval in employment, with which the industry had no 
design experience whatever, and upon which the indus- 
try had never been given opportunity or incentive to 
undertake development. It is our understanding that 
design and experimental construction still continue in a 
small way at the Naval Aircraft Factory at Philadel- 
phia, although in a very much smaller way than in the 
past. Substantially speaking, design and development 
within the services, with inevitably resulting pride of 
authorship in the service personnel and jealousy to- 
wards the product of the industry’s design staffs, has 
ceased to be one of the industry’s problems. 

The development of designs by service personnel 
alone stands at one extreme of the possible range of 
methods for the creation of new types. At the other 
extreme, offering absolute freedom of individual initi- 
ative, is the design competition, equally unsatisfactory, 
equally inefficient. Unhappily this device has not by 
any means ceased to be at least a potential threat, 
although it is no fault of the services that it is so. The 
design competition is a device of which certain influen- 
tial members of Congress are very persistently 
enamored. 

We certainly have no reason for special prejudice 
against such competitions. As a matter of fact, the 
writer of this editorial is one of the few individuals 
not connected with any manufacturing company who 
has had the good fortune to be the winner of a sub- 
stantial prize in one of them, but that does not prevent 
us from realizing the inherent weaknesses of the device. 

It is hardly necessaty to dilate upon them in speak- 
ing to the industry. They are sufficiently obvious. The 
design competition, when it was in general use, resulted 
in the Army and Navy acquiring a large number of 
pretty pictures of airplanes. The “designs” were little 
more than assembly drawings and partial stress anal- 
yses. They were adequate for judging the promise of 
the type, but they were in no way complete, and imme- 
diately upon purchase by the service many of them 
became orphans, with no one responsible for results in 
further development. Most of the designs so acquired 
were never built, and some that were built proved to be 
grievous disappointments. In spite of the hopes of 
certain statesmen who were unable to overcome the 
idea that an airplane design was an “invention,” rather 
than an assembly of a vast amount of' carefully- 
worked-out detail, the competitive system proved to be 
a dud. 
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The experimental contract, with the manufacturer 
instructed to build a new machine to previously- 
approved designs and at a pre-arranged price, has been 
a far better scheme than either of those so far men- 
tioned, but it; too, has its points of imperfection. It 
is weak in that since the Army or Navy must keep track 
of what they are buying, and in fact assume a large 
part of the responsibility for its success, no change in 
design can be made without the approval of the service 
involved in the purchase, the manufacturer finds him- 
self hampered at every step in the development, and 
there is an overlap and a division of responsibility 
which is at least embarrassing, if no worse. 

The experimental contract has worked out reasonably 
well for a number of years, but since 1927 or there- 
abouts there has been applied, especially by the Army 
Air Corps, a new expedient. It has aroused some 
suspicion. in the industry. It has been damned as 
requiring “speculative construction,” but it has per- 
haps done more to centralize responsibility for the 
development of new types of aircraft, to give the 
industry a free hand in their development, and to 
accelerate the improvement of military air oqnenent 
than any other one thing since the War. 

Under the “speculative” system the manufacturer 
sells the plane after he builds it instead of before. 
He starts with the full knowledge that he will sell it if 
it proves to be a satisfactory performer, and that he 
will be out of luck if it does not. He takes a certain 
risk, but the risk is neither extensive nor illegitimate, 
and he is assured of his market if his product comes 
up to the promises that he made at the time when he 
persuaded the service to express interest in its develop- 
ment. We salute the innovation in experimental pro- 
curement as a definite spur to American aviation. 
Superficially it appears to be a threat to the industry. 
Actually the industry ought to welcome it with open 
arms as doing more than anything else that has hap- 
pened since the War to set design staffs free to turn 
out the best military planes they can devise, held strictly 
to account for the final results but unhampered on the 
details along the way. 

We have occasionally dissented with some vigor from 
some of the courses followed by the procurement sec- 
tions, and especially from their ways of fixing the prices 
that are to be paid. Our views on those points are un- 
changed, but we welcome the chance to applaud a bold 
and original course of experimental development which 
has been largely responsible for a rate of improvement 
in American military air equipment since 1928 that has, 
we believe, never been surpassed in any air force in 
the world in like period. Many individuals and many 
parts of the governmental organization have had some 
hand in the development, but special tribute is due 
to Wright Field. To H.C. Pratt, chief of the Materiel 
Division, and to Maj. G. W. Howard, chief engineer 
of the Division, with their associates and their predeces- 
sors, the American national defense and the American 
people owe an immense debt of gratitude. 
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NEWS OF THE MONTH 


Fares generously cut 


ADICAL reductions in passenger 

rates became effective Jan. 1 on 
three of America’s largest transport 
lines. United Airlines was the first to 
announce decision to cut its rates, on its 
transcontinental and most of its asso- 
ciated lines, by 10 to 20 per cent. Trans- 
continental & Western Air, operator of 
the central coast-to-coast route, was 
quick to meet this announcement with 
one stating it would reduce fares on its 
line by from 10 to 20 per cent. A few 
days afterward American Airways, 
operator of the southern transconti- 
nental service and a network through 
the East and Middle West, announced a 
cut of about 20 per cent on its trans- 
continental line alone. 

United’s fare between New York and 
San Francisco was cut from $200 to 
$160, a reduction from 7.5 cents per mile 
to 6 cents per mile. Meals are included 
on the transcontinental trip. There is a 
10 per cent cut on round trip tickets. 
T. & W. A.’s New York-Los Angeles 
fare now is $160 instead of $200, also, 
but since its route is about 80 miles 
shorter the rate per mile is 6.2 cents. 
American Airways, providing New 
York-Los Angeles service by way of 
Atlanta in cooperation with Eastern, 
likewise charges $160, a rate of 5.6 
cents per mile over its 2,852-mile route. 


Mail re-routed 


Closely associated with the passenger 
cuts is the re-routing by the Post Office 
Department of some of the mail 
formerly carried by United to the cen- 
tral transcontinental line of T.&W.A. 
Los Angeles mail from the East has 
previously been routed over United’s 
system, and Western Air from Salt Lake 
to Los Angeles. By routing mail over 
T.&W.A. there is a saving of seven 
hours elapsed time between New York 
and Los Angeles. Mail to northern 
California and the Northwest of course 
continues to move by United. T.&.W.A. 
has been moved up from the 200-Ib. to 
the 750-lb. mail bracket on its trans- 
continental line. 

The change is an economy in line 
with the warning by the Postmaster 
General late in December that a further 
saving of $600,000 in the next six 
months, representing a decrease of about 
7 per cent in air mail revenue, would 
nave to be worked out by the operators. 
The reduced compensation became ef- 
lective Jan, 15, 


Considerable interest was aroused 


over the announcement that the Post 


Office Department had received an offer 
from the E. L. Cord interest to take 
over the whole air mail network, carry- 
ing all mail in daylight at a compensa- 
tion rate of 30 cents a mile. A formal 
presentation of the offer was to be made 
early in January, and an offer in regard 
to carrying night mail was promised. 
So long as the proposal was confined to 
daylight operation it could hardly be 
taken seriously. 

There are new evidences of growing 
concern among railroad lines over in- 
creasing airline passenger traffic. One 
is the recommendation by the Interstate 
Commerce Commission that Congress 
undertake to determine what steps may 
be necessary to place competition offered 
to railroads by motor, water, air and 
pipeline transportation on a “just and 
equitable” basis. The Commission 
wants to see it established by investiga- 
tion, also, whether or not and how 
much these activities “benefit from 
direct or indirect aid” provided by the 
government. 

Another straw in the wind is the ap- 
pearance in eastern newspapers of a 
railroad advertisement emphasizing all- 
weather speed directly to the center of 
the city. 


Services added, suspended 


Several new services have been in- 
augurated. Century has added another 
morning trip each way between Detroit 
and Chicago and between St. Louis and 
Chicago, making five and four round 
trips daily on the respective routes. 
Boeing began operating Jan. 16 the mail 
extension granted it June 30 between 
Omaha and Watertown, S. D., by way 
of Sioux City and Sioux Falls. 

The list of suspended services is 
headed by the temporary halting of Air 
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Jan. 28 Annual Meeting, Aeronsutica 
Chamber of Commerce, New 
York City. 

Feb. 23 Meeting Guggenheim Commit- 
tee on and Second- 
ary Aeronauti Education, 
ae Washington, Washington, 

April 2-10 National Aircraft Show, Detroit, 
Mich. 

May 22-30 International conferenceof pi 
who have mades trans-Atlantic 
fligh auspices Italian Aero 
Club, 

June 25 13th Annual Royal Air Force 
Display, Hendon, England. 

November Aeronautical Exhibition, 


XIII 
Grand Palais, Paris. 


Ferries, the short-route high-frequency 
service operated for the past 22 months 
between San Francisco and Oakland, 
and Alameda. Stopping on Jan. 1, the 
line reopens on Jan. 20 as Varney Air 
Ferries, Ltd., Walter F. Varney, of 
Varney Speed Lanes and Stearman- 
Varney, Inc., will conduct the operation, 
and will use single-engined Sikorsky ° 
S-39s. Up to Dec. 1, Air Ferries had 
carried 78,588 passengers during its 
career, and 10,783 express packages, 
using Keystone amphibions. Western 
Air Service, of Salina, Kan., suspended 
in December its service between Tulsa, 
Lincoln, Omaha, and Sioux City by 
way of Wichita. 

Century Pacific carried 28,186 pas- 
sengers between July 3, the date of in- 
augurating service, and Jan. 1. Since 
the start of express service Oct. 16, a 
total of 67,509 Ib. have been carried. 
Flying equipment has been increased 
from nine tri-engined Stinsons to four- 
teen, and the service has now been ex- 
tended eastward as far as El Paso, 
paralleling American Airways’ southern 
transcontinental route. 

American Airways has protested 
Century Pacific’s operations in Arizona 
by pointing out to the Arizona State 
Corporation Commission that the com- 
pany had not complied with the law by 
securing a certificate of convenience and 
necessity. Pending a hearing, probably 
to be held in March, on Century’s appli- 
cation for the required permit, the com- 
pany is maintaining service between 
Tucson and Phoenix by two planes each 
way daily without charge. Passengers 
are asked to comment, however, on their 
reaction to the service, with the under- 
standing that these comments may be 
introduced by the company as evidence 
at the hearing. 


P.A.A. makes changes 


Important operation changes by Pan 
American Airways include the transfer 
of its Miami terminal from its $500,000 
International Airport on 36th Street, 
Miami, to a new flying boat base at Din- 
ner Key, the site of the war-time naval 
air station, and the elimination of the 
last landplanes from the company’s 
Caribbean division. The old airport is 
now used by Eastern Air Transport, 
and by P.A.A. as an overhaul base. 
Meteorological and communication 
equipment are retained there. 

The Clippers, Sikorsky boats recently 
acquired by the company, are being used 
between Miami and Havana daily. On 
a trip late in December the Carribean 
Clipper carried 37 passengers and a 
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crew of seven over the route, probably 
the largest number of persons ever car- 
ried on a single plane on scheduled 
operation. A third Clipper, to be ready 
by July 1, has been ordered by P.A.A. 
from Sikorsky Aviation. 


Lufthansa reports on 1931 


Lufthansa planes were flown only 
5,430,584 miles during 1931, a decrease 
of 7.6 per cent from 1930 mileage. The 
drop was due to elimination of a number 
of poorly patronized domestic lines and 
the dropping of the Stettin-Stockholm 
service. A special effort was made to 
improve the other internal lines and the 
international operations, most of which 
are worked in cooperation with services 
of other countries. 

Lufthansa passenger traffic increased, 
largely on account of reduction of rates 
to approximately 6 cents per mile on 
both domestic and international lines. 
Express continued to increase, 1931 
volume 20 per cent over 1930 and 25 per 
cent over that of 1929. Mail fell off, 
most of the difference caused by the cur- 
tailing of newspaper shipments. Fol- 
lowing an American example, the com- 
pany operated with much success a 
high-frequency service (five times daily 
in each direction) between Frankfort- 
on-Main and Cologne during the sum- 
mer months. 

Forced landings have decreased from 
174 in 1928 and 75 in 1930 to 41 in 
1931, not including winter service. 
Crankshaft breakages, standing at the 
astonishing total of 22 in 1928, were 
non-existent in 1931. Following the 
lead of American firms, Lufthansa is 
endeavoring to introduce faster equip- 
ment in its service. 

Another Australia-England experi- 
mental air mail flight was completed 
late in December, by Air Commodore 
Kingsford-Smith. One of the two ma- 
chines trying to deliver Christmas mail 
crashed enroute. 

American Airways has introduced an 
innovation in the shape of a Business 


Travel Planning Bureau, a traffic de- 
partment specializing in coordinating 
schedules to the best advantage of 
business men. 

The Ford air freight service from 
the start of operations in April, 1925, 
up to Dec. 19, carried 12,110,186 Ib. of 
freight. The lines are operated daily 
except Sunday between Detroit and Chi- 
cago and Cleveland. 

The latest development in the drive by 
State of Washington interests to have 
the government build a northern trans- 
continental airway to Seattle across 
North Dakota and Montana is the re- 
port by the Aeronautics Branch of the 
survey made last summer, under terms 
of a special $20,000 Congressional ap- 
propriation. The Department reports 
that the airway would cost between 
$784,800 and $849,790 and would be 
1,478 to 1,582 miles long, depending 
upon the route chosen. No recommenda- 
tions were made. The possibility that 
the airway campaign, sponsored chiefly 
by Senator Dill, of Washington, might 
succeed, has caused Idaho groups to 
utter protests lest the two federal air- 
ways in their state be abandoned in 
favor of the transcontinental project. 


Legal decisions 


The material immediately following, to- 
gether with references to legal and legisla- 
tive matters elsewhere in the news pages, is 
based largely upon the Aviation Law Serv- 
ice prepared by the Commerce Clearing 
House, Inc. AVIATION is licensed to make 
use of the service, and is able to give its 
readers the benefits of the work of an 
organization specially trained and equipped 
to insure the complete collection of perti- 
nent material on current legal developments, 


Promptly with the opening of the new 
Congress, Senator Bratton of New 
Mexico re-introduced his bill to turn 
air commerce, including the issuance of 
certificates of necessity and convenience 
for airlines, over to the Interstate Com- 
merce Commission. Its appearance has 
become an annual event, and although 
there is perhaps a little more sentiment 
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in its favor than in previous years it 
seems unlikely to pass. 

Failing the passage of the Bratton 
Bill or anything like it, federal control 
of air transport is confined fo regula- 
tions in the interest of safety. A num- 
ber of the states have gone farther, 
supervising rates and requiring that 
each line secure a certificate of conveni- 
ence and necessity for operation within 
the state. The Illinois Commerce Com- 
mission, for example, has been given 
power over air transport within that 
commonwealth and is planning for the 
coming spring a conference with all 
operators to reach an understanding on 
the method and scope of regulation. In 
the meantime, certificates for intra- 
state operation has been issued to 
Century Air Lines, American Airways, 
and National Air Transport. Illinois 
is one of nine states, six of them west of 
the Mississippi to require an intrastate 
certificate. 

Any plans for state control of avia- 
tion in Alabama have been temporarily 
halted by the refusal of the governor to 
approve the $12,000 appropriation for 
the work of the Aviation Commission. 


Court decisions conflicting 


Development of the law of responsi- 
bility for injury in aircraft continues, 
both here and in Europe. The French 
courts have been much more generous 
to the air transport companies than 
those of the United States, a recent de- 
cision in Paris having upheld the 
validity of the contracts printed on pas- 
senger tickets by which the air transport 
companies seek to relieve themselves of 
responsibility. The Aeropostale Com- 
pany was sued for having, by negligence 
and by disregard of unfavorable weather, 
caused the death of a passenger. The 
company held that the bad weather could 
not have been foreseen, that it was a 
normal risk of the air, for which they 
had no responsibility, and that in any 
case they had released themselves by 
stipulations printed on the tickets sold. 
The courts supported the company’s 
claim. A recent decision in the United 
States went exactly the other way on a 
very similar point, the opinion of the 
court holding that the “contract” signed 
by the passenger as an incident to the 
purchase of his ticket could have no 
force in relieving the transport com- 
pany of any responsibility that it would 
otherwise bear. 

More law on the subject is in the 
making in the United States, for a suit 
for $10,000 has been filed against 
Braniff Airways in the Kansas City 
Circuit Court by the parents of a girl 
killed in a recent crash. Another case, 
already decided against the aircraft 
operator, is being reopened on appeal. 
Suits growing out of the crash, in 
March, 1929, of a Colonial Western 
plane used for carrying passengers at 
Newark Airport, decided some months 
ago with heavy damages for the families 
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NAVY AT MIAMI 


A Navy formation over the stands at the Fourth All-American Air Races, 
Municipal Airport, Miami. 


of the deceased, are being reviewed oy 
the New Jersey Supreme Court. 
Clarence Chamberlin, trans-Atlantic 
flyer, called as expert witness for the 
claimants, declared the accident due to 
incompetent operation. 

In New Mexico, the chairman of the 
State Corporation Commission takes ex- 
ception to the efforts of airlines to 
exempt themselves from common- 
carrier standards. He announces that 
the next session of the legislature will 
see an effort to fix the liability of air- 
lines, making it equal to that of rail- 
roads under the same circumstances. 

In a case in the Federal District 
Court in Tennessee, the court looked 
more favorably upon the anti-aero- 
nautical provisions in an insurance 
policy than has been common in recént 
decisions on similar points. Several 
courts have held in the last two years 
that a clause denying benefits to the 
holder of a policy in case of death or 
injury while “engaged in aeronautics” 
does not affect the policy-holder’s travel 
as a passenger in an airplane. In 
this case the phrase was modified to pro- 
hibit “participation in aeronautic opera- 
tion,” and the claim was made on behalf 
of the family of an official of an aerial 
service company, who had been killed 
while riding as a passenger in one of 
his company’s own planes. The court 
held that he was in a position to give 
orders to the pilot about the conduct of 
the flight, and that that constituted 
“participation,” and relieved the com- 
pany of its responsibility. 


The O’Donnell case 


Two companion decisions in the past 
month related to an accident to one of 
the planes owned by Lloyd O’Donneil, 
well-known racing pilot and operator at 
Long Beach, Cal. The accident was a 
collision in the air in which O’Donnell’s 


plane, flown by one of his employees, 
was above the machine with which it 
came into collision. The collision was 
directly above the airport, and the pilot 
of the other plane maintained that 
he was on the point of landing. The 
judge in the lower court instructed 
the jury that planes engaged in land- 
ing had an absolute right of way 
under a city ordinance, and that if 
O’Donnell’s plane was actually behind 
and above the other, and if the other 
was actually in the course of making a 
landing, that in itself constituted negli- 
gence. A judge in the higher court re- 
versed the decision, holding the 
instruction to the jury to be improper 
in that it neglected the possibility of 
negligence by the other pilot, Ebrite. 
The court announced that Ebrite might 
have been in the course of landing and 
yet changed his mind and changed his 
course in such a way as to make a col- 
lision inevitable. “That he (Ebrite), 
could lure the pilot of a higher plane 
into a false sense of security and then 
without warning project himself in the 
exact line of flight of the other plane, 
and his act, in so doing, not be called 
into question, is a conclusion we very 
much doubt.” 

In the other case in the same proceed- 
ing, a suit for personal injuries brought 
by the passenger in the O’Donnell plane, 
the court followed the usual practice of 
recent decisions in holding commercial 
air operation to be of a common-carrier 
nature. He even extended the common- 
carrier category out of the air trans- 
port field to include such local passenger 
carrying as O’Donnell was engaged in. 
Nevertheless the judgment for the pas- 
senger against O’Donnell was reversed, 
again on the ground that the lower court 
had failed to take into account the possi- 
bility of contributary negligence by the 
pilot of the other airplane. 

Another round of another perennially 
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renewed battle was fought in New 
Mexico, where the State Supreme Court 
held a state tax on the sale of gasoline 
legal, even though the gasoline were 
sold for subsequent use in interstate air 
transport. The company involved was 
Transcontinental & Western Air. 


Legal steps in Canada 


The distinction between interstate and 
intrastate commerce is much less deli- 
cate in Canada than in the United 
States. The authority of the Dominion 
is less sharply circumscribed than that 
of the federal government of Washing- 
ton, and its position has recently been 


‘confirmed by the decision of the Privy 


Council, the supreme court of the 
British Empire. The Supreme Court of 
Canada had held about a year ago, on 
complaint from the Province of Quebec, 
that the separate provinces had au- 
thority over aeronautical operations 
within their own boundaries. Privy 
Council held otherwise, and put the po- 
sition of the dominion government as 
the sole authority over ‘Canadian avia- 
tion beyond challenge. 

The Canadian decision rested in part 
upon the ratification by Canada of the 
International Convention for Air Navi- 
gation and the consequent necessity of 
having a central control in order that 
treaty obligations might be observed. 
About the same time Prince Bibesco, 
president of the F. A. L, tried to cen- 
tralize international relations in avia- 
tion to an unprecedented degree. At a 
Bucharest conference he urged that all 
international associations which concern 
themselves with aeronautical questions 
should be grouped in a single central 
bureau. It would include purely govern- 
mental agencies such as the Interna- 
tional Convention has formed, purely 
legal ones such as the International 
Technical Commission of Experts on 
Air Law, purely commercial ones such 
as the International Air Traffic Associa- 
tion, and purely private or sporting ones 
such as the F. A. I. Action upon Prince 
Bibesco’s far-reaching proposal was 
postponed to give time for consideration. 

The usual flood of bills affecting the 
Army Air Corps and naval aviation at- 
tended the opening of Congress. Among 
them was a measure introduced by Con- 
gressman Byrns, new chairman of the 
House appropriation committee, to 
merge the War and Navy Departments. 
Following the usual line of the defense 
department bills that have come before 
Congress from time to time since 1919, 
Congressman Byrns proposes a depart- 
ment with three under-secretaries for 
Army, Navy and Air Force, respectively. 

Another veteran of the congressional 
mills is the bill to permit the technical 
equipment of the Army and especially 
the Air Corps’ great plant at Wright 
Field, to be used for the benefit of com- 
mercial aviation. At the present time 
there is no way of making tests of com- 
mercial equipment at Wright Field or 
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elsewhere under military auspices and 
providing reimbursement to the service 
for the cost of doing the work. For 
several years, always in vain, the War 
Department has sought the passage of 
a measure directed to that end. No one 
positively objects to it, but there is 
not enough interest or comprehension of 
the purpose to crowd it through. 


Air Corps promotion revived 


Representative James of Michigan, 
formerly chairman of the House Mili- 
tary Affairs Committee but now de- 
posed by Democratic ascendancy, has 
moved for a separate promotion list for 
Air Corps officers. The injustice under 
which the Air Corps labors in securing 
promotion, in comparison with other 
branches of the Army, has long been a 
grievance, and the War Department and 
interested members of Congress made 
many attempts to rectify it. It has so 
far been impossible to secure any action. 
Congressman James’ bill also provides 
that time spent on flying duties shall 
be figured as time and a half in com- 
puting the requirements for retirement. 
An Air Corps officer would then be 
eligible for retirement after twenty 
years of steady flying duties, in place 
of the 30 years of service which is now 
the uniform requirement in the Army 
and Navy. 

The administration has been looking 
with suspicion on any promotion legis- 
lation which might lead to increased 
cost. In the interest of economy, too, 
has been the recent cut in Air Corps 
flying time. The maximum allowed in 
1932 will be 220 hours for pursuit pilots. 
Officers not attached to tactical units 
will be allowed only 120 hours per year. 
Air Corps officials complain that this 
is quite inadequate. 

Though reductions for next year 
threaten to be drastic, the Army and 
Navy still have some money to spend 
from the much more liberal budgets for 
the current fiscal year. The Army has 
just placed an order for 36 Hornet en- 
gines and 20 Wasp Juniors, the former 
going to observation planes for the Na- 
tional Guard, the latter to primary 
trainers. The total contract price is 
$299,198, including spare parts. Another 
contract, this one for $1,110,210, pro- 
vides for the manufacture of 134 liquid- 
cooled Curtiss Conqueror engines by the 
Wright company. Sixty-six will be 
direct-drive, 68 geared. 


Naval news 


At the end of the year the Navy De- 
partment points with special pride to 
the work of the Naval Reserve, which 
flew 26,000 hours during 1931 without 
any fatality, by far the best year’s record 
that has been made. Ten bases were 
operated. The regular units of naval 
aviation, and also the reserves on one- 
year terms of active duty, are preparing 
for extensive maneuvers in the Pacific 
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Wide World 


PUSHER AUTOGIRO 


Buhl completes its pusher giro. This two-place machine is the first built 
by Buhl under license from the Autogiro Company of America. 


during the next few months. The major 
fleet problem, to be fought out from 
March 8 to 23, will involve an attempt 
by the Battle Force to seize a foothold 
on the West Coast of the United States, 
with the Scouting Force opposing it. 
The attacking force will have the carrier 
Saratoga and its planes, together with 
the seaplanes based on the battleships, 
while the defense units will include the 
carriers Lexington and Langley, the air- 
craft tender Wright, and a number of 
flying boats and other shore-based air- 
craft from Coco Solo and elsewhere. 
The defenders will also have the serv- 
ices of the airship Akron as a scout, the 
first occasion on which an airship de- 
signed expressly for naval use has ever 
been given a trial in maneuvers at sea. 

The Annual Report of the Surgeon 
General of the Navy announces the com- 
pletion of satisfactory carbon-monoxide 
indicators, for use either in airships or 
in the cockpits of airplanes, to show any 
contamination by exhaust gas before 
there is serious danger of poisoning. 

The Navy Bureau of Aeronautics an- 
nounces that satisfactory radio equip- 
ment for fighting planes is at last avail- 
able, that direction-finding with a rotat- 
ing loop on the airplane (the same type 
of radio compass apparatus that is used 
on ships) is being successfully applied 
in the larger naval aircraft, and that the 
wind-driven generator is about to com- 
plete its disappearance in favor of other 
sources of radio current supply. 

The sea-going section of the Royal 
Air Force has been intent on improving 
its equipment, and the aircraft carriers 
Furious and Courageous have acquired 
a small number of fighters reported to 
be good for over 200 m.p.h. Built by 
the Hawker company, the type is named 
Nimrod, and is a close relation to the 


well-known Hawker Fury, used for serv- 
ice over the land. The Nimrod has a 
480-hp. Rolls-Royce Kestrel engine, and 
is designed for use either from carrier 
decks or from catapults. 


Akron to go to “war” 


In preparation for the maneuvers the 
Akron has been operating regularly, and 
its appearance over New York or Phila- 
delphia no longer excites comment. In 
preparation for the maneuvers, too, work 
at the Sunnyvale Airship Base (just 
soyth of San Francisco) is being rushed, 
and a stub mast of the type developed at 
Lakehurst will be ready for use by Feb. 
15. Bids are being opened from time 
to time for the construction of various 
Sunnyvale buildings and items of equip- 
ment, including a helium storage reser- 
voir for 2,000,000 cu.ft. of gas. Unlike 
most helium storage facilities, those at 
Sunnyvale will be for low pressure stor- 
age and the tank will be of the familiar 
telescopic gasometer type, 150 ft. in 
diameter and 175 ft. high. The lowest 
bid for the Sunnyvale hangar, includ- 
ing foundations, total approximately 
$1,750,000. It will be 1,138 ft. long and 
310 ft. wide, the largest airship hangar 
in the world. 

In Europe, Dr. Eckener has discussed 
with British authorities the possibility of 
using the government airship base at 
Cardington as a terminus for trans- 
Atlantic service. Cardington was the 
home of the lamented R.101. British 
aeronautical interests were sanguine ot 
some agreement with Dr. Eckener, but 
no official announcement was made of 
any definite progress. 

While rigid ships seek commercial and 
naval employment, the Army, its budget 
estimates for next year’s lighter-than-air 








te. Bee 


Lends i a a nn 


am mo 











AVIATION 
February, 1932 


program reduced almost to the vanishing 
point, continues to use small non-rigids 
for training personnel. There is promise 
for increased usefulness of the non-rigid 
type in a recent development by the 
Army, an automatic pressure control to 
replace the constant watchfulness of the 
pilots and the periodic raising or lower- 
ing by hand of the scoops that receive 
air in the slipstream and force it into the 
interior of the ballonets to keep the 
envelope from collapsing. — 


New airway bulletins 


The Department of Commerce has 
made a radical change in substituting 
two new bound bulletins for the familiar 
looseleaf Airways Bulletins which have 
been in use since 1926. Bulletin No. 1, 
“General Airway Information,” contains 
national and sectional maps of the air- 
ways, and complete descriptions cf 
facilities available and methods of using 
them. Sectional maps chart the links of 
the major airways, showing location of 
beacons and intermediate fields. Others 
are devoted to plotting the radio broad- 
casting and radio range beacon installa- 
tions. Bulletin No. 2, “Descriptions of 
Airport and Landing Fields in the 
United States,” contains descriptions of 
ports and facilities, classified by states, 
without the maps formerly used. 

Airport managers many times have 
expressed the desire to protect airport 
surfaces by ruling off their fields all 
planes not equipped with tailwheels. 
Newark Airport has done it, in an an- 
nouncement that planes with tail skids 
should be landed there only in case of 
emergency. The surface of the Newark 
airport is of cinders, very susceptible to 
the action of skids. 

Birmingham Municipal Airport has 
been granted the third A-T-A rating, the 
first two being Lambert-St. Louis and 
Wayne County Airports. Hangar rentals 
at Buffalo Municipal Airport have been 
cut in half for a four months’ trial, fol- 
lowing the precedent of many other 
ports especially those around Detroit. 
Preliminary work on the Army’s $5,000,- 
000 bomber base at Marin County, Cal., 
began in January. Representative 
LaGuardia of New York has urged Con- 
gress to appropriate money to aid the 
construction of 500 municipal airports 
as unemployment relief as advocated in 
an editorial in AviaT1on..for November. 
Inadequacy of the airport situation in 
the District of Columbia was proclaimed 
once more in the annual report of ‘the 
National Parks and Planning Commis- 
sion. Russia is reported to have built 
about 50 airports in 1931 and to be 
planning 54 for this year. 


Manufacturing has bright spots 


Encouraging reports from manufac- 
turers state that Stinson has increased 
its force by 300 men; that Lycoming 
has orders totaling $673,000 for its 215- 
hp. model; that Boeing Airplane has 


1,200 men on its payroll late in Decem- 
ber, the peak for the year; and that 
Bellanca sales in 1931 exceeded 1930 by 
about 30 per cent. . 

Two Wright Cyclone-powered Lock- 
heed Orions have been bought by Swiss 
Air Traffic, Ltd., for use on its Zurich- 
Vienna service, and possibly also for its 
Basle-Cherbourg line. The company has 
been using Whirlwinds for several 
years. The new machines will be fitted 
with four seats and a large mail and 
express compartment. 

A New Year present to the Fairey 
Aviation Company in England was the 
signing of an order by the Belgian gov- 
ernment for 60 more of the Fairey Fire- 
fly interceptor fighters—total cost, $1,- 
500,000. At the same time, great re- 
sentment was being expressed in the 
Belgian press over the spending of so 
much money outside the country and 
over the Fairey company’s failure to 
employ Belgian labor in the plant that 
it has erected for the purpose of filling 
the orders. British factories are also 
reported receiving rush orders from 
Japan. In spite of the hostility with 
which most of Europe regards current 
Japanese activities in Manchuria, Prime 
Minister MacDonald declined to dis- 
approve the acceptance of the orders. 

The De Havilland Aircraft of Canada 
reports a profit before deducting 
Dominion income tax of $655 in 1931, 
as compared with $18,021 in 1930. 

Stockholders of the Detroit Aircra‘t 
Corporation have voted to sell the Lock- 
heed Aircraft division. Boeing and 
Douglas have been reported on the West 
Coast as interested in acquiring it. 

Our attention has just been called 
to an error in our news pages last 
month. The Curtiss Aeroplane & Motor 
financial outcome for the third quarter 
was not, as had been reported, a profit 
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of $102,834, but a loss of that amount. 

Warner Aircraft Corporation in De- 
cember purchased all the physical assets 
of the Aircrafts Products Corporation, 
together with $50,000 in working capi- 
tal, for 100,000 shares of Warner stock. 


Technical developments 


Recent technical developments include 
the installation of a direct fuel injection 
on a Boeing 40-B-4 mail plane for trans- 
port service tests. The engine is con- 
ventional except for the fuel distribut- 
ing system. The Pratt & Whitney com- 
pany has been experimenting with di- 
rect injection for a year, gave the first 
public demonstration in April, 1930, and 
recently made a 50-hour block test. 

F. Koolhoven, pioneer Anglo-Dutch 
airplane designer, announces a project 
for a 150-ton flying boat, twice the size 
of the Do.X type, “wholly different 
from anything so far done.” Date of 
starting work, indeterminate. 

A new version of the Hill Pterodactyl 
tail-less plane, developed in England, has 
been attracting interest. The Mark IV 
has a cabin accommodating three per- 
sons and is powered with an inverted 
air-cooled engine of 120 hp., driving a 
pusher propeller. High speed is placed 
at 110 m.p.h., landing gear wheels are in 
tandem, with the front one steerable 
like a bicycle wheel and the rear unit 
equipped with brakes, giving somewhat 
the landing characteristics of the Stout 
Sky Car. The Lippisch tail-less plane, 
demonstrated in Germany by Capt. 
Hermann Koehl in the early autumn, 
may be built in England under license. 

The arrival of Juan de la Cierva ‘n 
New York City for a series of confer- 
ences with American manufacturers of 
his autogiro was marked by the success- 
ful landing of a Pitcairn model on a 





AMATEURS CRUISE 


The pilots and guests particpating in the first winter cruise of the Amateur 
Air Pilots’ Association at Hicksville before taking off on the first leg of the 
three-day tour to Miami. 
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dock at the foot of Spring Street, New 
York City, by James G. Ray—first land- 
ing of an aircraft in lower Manhattan. 
Thence, de la Cierva and Ray flew to 
the Pitcairn home. Among the Ameri- 
can applications of his principle, the in- 
ventor will see the Kellett cabin-ized 
model, recently produced in Philadel- 
phia, and the pusher type developed and 
recently test-flown by the Buhl Aircraft 
Company of Detroit, the third giro li- 
censee appointed by the Autogiro Com- 
pany of America. 

The first giro to be built in Germany 
has been completed. It has two seats, 
is powered with a Siemens-Halske en- 
gine, and is equipped with the three- 
bladed rotor system recently brought out 
in England by the parent company. 

The British Corporation is about to 
issue the first register of English air- 
craft, a plan which has been under con- 
sideration for some time. The register 
takes card index form so that additions 
issued every two weeks may be easily 
classified. It is not yet apparent how 
this will differ from the British section 
of the international aircraft register of 
the associated classification societies, 
or A.LR. 

Soaring activities in Honolulu cul- 
minated Dec. 18 in a probable record 
when Lieut. W. A. Cocke soared for 21 
hours and 36 minutes. He also claimed 
a distance record in a closed course (a 
record in which soaring pilots generally 
show little interest). The former F.A.I. 
—recognized duration mark of 14 hours, 
7 minutes, was made by Ferdinand 
Schultz in a flight in East Prussia in 
May, 1927. Schultz also is credited 
with the distance record over a closed 
course, 283.22 miles. 

The list of exhibitors who have re- 
served space for the National Aircraft 
Show at Detroit, April 2-10, has been 
increased to 33, disposing of approxi- 
mately half the available floor space in 
the Detroit City Airport hangar. The 
fifteen additions since the last compila- 
tion include three aircraft manufac- 
turers, American Airplane & Engine 


Corporation, Chance Vought, and Kel- 
lett. The French Chamber of Aero- 
nautical Industries has arranged for the 
XIII Aeronautical Exhibition to be held 
in the Grand Palais, Paris, in November. 
Andre Granet will be managing director. 

The Italian Aero Club is sponsoring a 
meeting in Rome, May 22-30, of all 
pilots who have made trans-Atlantic 
flights. Discussions will center around 
routes, practical stages and landing 
points, radio and communication services 
for trans-ocean operations. 

Back from their world tour by air, ex- 
cept for the ocean crossings made by 
steamer, have come Mr. and Mrs. 
Charles H. Day, in their light plane of 
Mr. Day’s design. He is well-known for 
his war-time models and his more re- 
cent connection with the New Standard 
Aircraft Corporation, Paterson, N. J. 


Amateurs cruise to Miami 


Twenty-two planes took off from the 
Hicksville (L. I.) field of the Aviation 
Country Club Jan. 4 on the first leg of 
the Miami cruise sponsored by the 
Amateur Air Pilots’ Association. Eight 
machines got through to Miami on 
time, Jan. 7, despite very unfavorable 
weather. Others reached the destina- 
tion as weather conditions improved 
along the course; and it was notable 
that no participants suffered from any 
damage to aircraft though forced land- 
ings became necessary at times. 

Planes participating ranged from an 
Avian and several Birds to the twin-en- 
gined Douglas owned by Powell Cross- 
ley, which served as the flag-ship. A 
feature of the cruise was the elaborate 
entertainment provided along the route. 
Arrangement of the flight in morning 
and afternoon stages spread over three 
days was designed to make the trip 
comparatively easy and much in the 
nature of a yachting cruise. There was 
no competition in this event, as there 
was in the cruise to Cleveland in 
August. The schedule provided for ar- 
rival in time for the Miami races. 





Date Jackson, of St. Louis, 
well known as a member of the 
team of Jackson and O’Brine in 
refueling endurance flights, was 
killed at Miami Jan. 6 when the 
wings of the light Curtiss-Wright 
amphibion, with which he was 
stunting violently in the vicinity 
of the Municipal Airport, col- 
lapsed. The manufacturers pointed 
out that the machine had never 
been designed for extreme acro- 
batics, and that any commercial 
or touring type might fail under 
such conditions. 


Lieut. W. J. Scort, who has 


been doing considerable soaring 
in Honolulu, was killed in De- 
cember when his sailplane crashed 
from about 500 ft. 


Frank S. Lau, enthusiastic 
supporter of aviation activities 
since 1905, and father of Brig. 
Gen. Frank P. Lahm, Air Corps, 
died in Paris Dec. 30. 


Tueopore T. Hutt, founder and 
head of the Corporation Aeronau- 
tica de Transportes, operating be- 
tween Mexico City and Los An- 
geles by the Torreon route, was 
killed in a crash in Pennsylvania. 
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Miami meet a success 


The annual races at Miami (Jan. 
7-10) were regarded as the most suc- 
cessful of the series. For the first time, 
Air Corps and Navy planes participated, 
giving the event much of the color of the 
National Air Races. The feature among 
the racers seemed to be the home-made 
monoplane powered with a Cirrus en- 
gine built by S. J. Wittman, of Oshkosh, 
Wis. The wing has a span of but 16 
ft. and an area of 52 sq.ft. With it he 
made the fastest speed of the meet, 
averaging 166.9 m.p.h. in the 30-mile 
Glenn H. Curtiss race. A prominent 
feature was a one-design race [as urged 
in AVIATION in October], new to major 
league air racing in America. Waco 
cabin biplanes were the competitors. 
The finish was exceedingly close, the 
event correspondingly exciting. 

Recent tours include one of 35 planes 


_ in central California under the auspices 


of the California State Chamber of 
Commerce, and a sportsman’s tour to 
Ensenada, Mexico, by 40 machines as 
one of a series of amateur tours spon- 
sored by the Southern California 
Chapter of the N.A.A. For the 1932 in- 
ternational amateur tour sponsored by 
the Aero Club of Germany, entries are 
already in hand from six countries — 
France, Switzerland, Germany, Poland, 
Italy and Czechoslovakia. 

The annual Curtiss Marine Trophy 
race is to be made a civilian event, an 
open seaplane championship. So the 
Contest Committee of the National Aero- 
nautic Association has decided, the Navy 
having declined to run further contests. 
A cash prize of $5,000 will be offered 
to encourage development of special de- 
signs, 

Dr. John D. Brock, of Kansas City, 
has completed his second year without 
missing at least one flight per day. The 
French pilots Goulette and Salel recently 
flew the 7,400 miles between France and 
Madagascar in four days and eight 
hours elapsed time. 


Personnel items 


C. M. Keys, for many years a leader 
both in aircraft manufacturing and air 
transport development, has resigned as 
chairman of the boards of Curtiss- 
Wright Corporation, Transcontinental 
& Western Air, and North American 
Aviation. He announced that his re- 
tirement from active management prob- 
ably would be but temporary. 

Frederick W. Neilson, lately vice- 
president in charge of sales of Sikorsky 
corporation, has been named president. 

E. R. Stettinius, of a famous banking 
family, has been elected director and 
member of the executive committee of 
Transcontinental & Western Air. 

V. E. Chenea has been appointed Gen- 
eral traffic manager of Pan American 
Airways, succeeding James M. Eaton. 

.Arthur G. Beggs is now general 
traffic manager of Western Air Express. 
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By Robert R. Osborn 


IHESE are topsy-turvy times and 
one doesn’t know who can be relied 
on any more. Our political and finan- 
cial experts are very much in poor 
standing just now, and every once in a 
while even our physical scientists go 
back on us and tell us that light runs 
around corners and that the moon really 
isn’t made of green cheese. The latest 
seems to be that someone has been tak- 
ing liberties with either the law of 
gravity or of centrifugal force, as indi- 
cated by the report of a recent air show 
staged at Hadley Field: 
“... the feature event of the after- 
noon, Johnny R - - -_ standing on a 
plane while it did an outside loop, took 
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place. Ted H - - -, pilot of the plane, 
took it up to about 1000 ft. before R - - - 
clambered out on the top wing. Stand- 
ing on a small platform and leaning 
against the wing, he was held in posi- 
tion by centrifugal force while the plane 
was looped.”—(Clipping from the New 
Brunswick News and Times by W.F.G.) 


Mr. B. B. of Roosevelt Field, Garden 
City, N. Y., has been trying to identify 
an airplane described in a recent article 
in the New York Herald-Tribune, and 
has finally come to the conclusion that 
it is an entirely new type—a tri-engined 
glider. The clipping states: “The pilots 
left Tulsa shortly after noon for Okla- 
homa City to ferry a one-sixth powered 
tri-motor plane to Amarillo, Tex.” 


One of the pet annoyances of a well 
known New York columnist is the fact 
that many prominent men, when being 
interviewed as to the reasons for their 
great success give the credit to their 
wives—‘“I never could have made good 
without the help of the little woman, you 
know.” The columnist had frequently 
said that he wished some courageous 
he-man would come out with the state- 
ment that his wife had had nothing at 
all to do with his success. Apparently 


we have in aviation at least one man 
who should please him immensely, as 
this chap reverses the usual form so far 





that he actually blames the ladies for his 
troubles. We quote from a clipping 
from a New York paper, discovered by 
K. H. of Hartford, Conn..—“W - - - 
blamed the failure of his mother for 
the crack-up.” 


For many years we have been hearing 
rumors of the fearful and wonderful 
things the Russians have been doing 
along aeronautical lines, and, of course, 
we have been wondering if the stories 
could be true. Now, the first news to be 
printed about a new Russian airplane 
shows that their new types will be novel 
to say the least. Mr. W.F.D. of 
Brooklyn, N. Y., contributes an item 
from the New York Times, describing 
the plane, claimed to be the largest land- 
plane in the world. Among other items 
in the description is the note that “The 
distance between the wheels and the 
landing gear is seventeen and one-half 
feet.” 


You probably saw the news in the 
paper, a time ago, about the pilot serv- 
‘ing time in Leavenworth, who had built 
a glider on the roof of the prison, in- 
tending to glide over the walls to free- 
dom? Well, that shows just how des- 
perate men can get under certain con- 
ditions. There was a pilot willing to 
risk a reprimand from the Department 
of Commerce for flying an unlicensed 
glider, just to get out of jail. 


We have been complaining for years 
about the eyesight of American report- 
ers who have been assigned to cover the 
automobile speed trials on the beaches 
in Florida. They would always report, 
you may remember, that the car went 
so fast that it was impossible for the 














human eye to see, and we offered to pro- 
vide capable observers for future speed 
trials who had been able to see airplanes 
moving 100 m.p.h. faster than the cars 
were moving. Of course we have al- 
ways suspected that the reporters really 
could see the car but were Jost for ad- 
jectives capable of giving the proper im- 
pression. The British reporters are 
more gifted it seems, and are not only 
able to see an airplane moving 400 
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m.p.h. but are able to give us some of 
the details. The following portion of 
an article in the Melbourne Herald was 
sent in by Mr. J. J. D. of Melbourne, 
Australia, and we consider it a prize 
piece of reporting literature. The writer 
is describing the recent Schneider Race: 

“It seemed like minutes but really it 
was only twenty seconds; then the tiny 
machine, roaring to split the heavens 
now, stood up in the air and began to 
hurl herself through the sky—2900, 300, 
350, all but 400 miles an hour! To look 
at her hurt the eyes. To follow her 
was hard on the neck muscles. The 
crowd looked on in spellbound silence 
while lap after lap was faultlessly flown. 
Like a shell with wings, the machine, 
filling the sky with its mighty noise, 
with a long trail of heavy blue smoke, 
like the wake of a mighty liner follow- 











ing along in the sky behind, kept on its 
wonderful flight. Banking vertically on 
the turns, screaming along at six miles 
a minute just above the very heads of 
the spectators, now a tiny speck in the 
far distance, and again, quicker than it 
takes to write these words—roaring di- 
rectly overhead: what a spectacle! 

“T caught a grim glance, now and 
then, of Boothman, each time he passed 
over the Ryde pier, sitting in the en- 
closed cockpit, head only visible, 
strapped in there with boiling water and 
boiling oil all around him, and an engine 
stressed almost to the breaking point, 
roaring murderously a few inches in 
front of his chest.” 


Our hangar flying department 


A*’Y trip through a factory is likely 
to be boring to both visitor and 
guide, but it is certain to be particularly 
dull if the visitor hasn’t any idea what 
it is all about. George Page, chief de- 
signer of Curtiss, was tecently taking a 
distinguished visitor through the 
Buffalo plant of the airplane division, 
and while the visitor tried to be polite 
and pretended interest in the machines 
and equipment shown him, it was evi- 
dent that he didn’t know much about 
airplanes and didn’t care particularly to 
know more. Finally, in the course of 
the tour, they came to a room in which 
was hung a large picture of Glenn Cur- 
tiss. The visitor asked who was por- 
trayed in the picture. “That” said Mr. 
Page, “is a yacture of Mr. Curtiss, who 
was the founder of this company. He 
died recently.” 

“Oh yes,” said the distinguished 
guest, “are both of the brothers dead?” 
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FLYIN G 


Direct fuel injection 
for the Hornet 


NNOUNCEMENT has recently 

been made by the Pratt & Whitney 
Aircraft Company of certain modifica- 
tions in a standard Hornet engine to 
permit the direct injection of fuel into 
the cylinders, eliminating carburetor, 
pre-heaters, and hot spots. 

The major change in the engine con- 
sists of the replacement of the standard 
crankcase front section by one which 
contains a series of radial cam-driven 
fuel pumps, one for each cylinder. 
Beside the main driving cam, a stop 
cam is provided which controls the 
length of stroke of the individual pumps. 
This mechanism is interconnected with 
a butterfly air valve which replaces the 
standard carburetor on the air induction 
system. The linkage between the pump 
and the air valve is so arranged that 
proper proportioning of air-and fuel 
may be had at all speeds from idle to 
full throttle. The connection to the 
cockpit is such that the pilot’s controls 
are similar to standard carburetor 
throttle control. Magnetos and spark 
plugs are used as in the conventional en- 
gine, and the spark controls are handled 
in the usual manner. 

Fuel injection nozzles of simple form 
are located in the front of each cylinder 
head immediately above the spark plugs. 
Each is connected to its own pump by 
means of a steel pipe. For distributing 
the fuel to the pump, a standard low 
pressure pump similar to the one used 
with a carburetor, and mounted in the 
same location, is used. Fuel is delivered 
to a circular manifold connected to the 
individual high pressure pump cylinders 
through suitable screens. Excess fuel is 
carried away through a relief valve at 
the top of the manifold and returned di- 
rectly to the main fuel tanks of the 
airplane. : 

For flight testing, an engine of this 
type has been installed in a standard 
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Front case of new Hornet 


Boeing 40-B mail plane to be flown on 
regular service on the Boeing division 
of the United Airlines. 


Curtiss-Wright 
Duckling 


BOUT ‘a year ago the Curtiss- 

Wright Airplane Company at St. 
Louis, began production on a three- 
cylinder, two-place light monoplane, de- 
signated as the Curtiss-Wright Junior. 
The machine was designed primarily as 
a land plane, although during the late 
summer of 1931, it was flown success- 
fully as a seaplane mounted on Edo 
floats. (Aviation, November, 1931, 
page 618). 

A modification of the original design 
has recently been made to turn the ma- 
chine into a light amphibion. In ap- 
pearance, the new plane bears a very 
strong resemblance to the original 
Junior, the only difference immediately 
apparent being the addition of a pair 
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The Curtiss-Wright 
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of wing floats suspended from the wing 
bracing strut, and a modification in the 
tail surfaces. The stabilizer and eleva- 
tors have been raised, and some area 
added to the fin. The underpart of the 
fuselage has been made water-tight by 
a combined use of plywood, fabric and 
a special waterproof glue, and its form 
changed to give the V bottom and steps 
necessary for suitable water running 
characteristics. 

The air wheels of the retractable 
landing gear are mounted on simple 
crank-like struts, which swing upward 
to the rear to withdraw the wheels from 
the water. As with the original Junior, 
no shock absorbing devices are incor- 
porated, other than the wheels them- 
selves. 

The original engine and propeller ar- 
rangement have been retained, but a 
larger power plant has been installed 
to take care of the additional weight 
and performance as an amphibion. In 
the experimental model a Lambert five- 
cylinder radial air-cooled engine of 60 
hp. has been employed, but it is reported 
that a 110-hp. Warner engine will be 
fitted on the production model. The 
design is as yet in the experimental 
stages, pending tests for an A.T.C. 


Stearman 
Senior Speedmail 


HE Stearman Aircraft Company of 
Wichita, Kansas, has recently ar- 
nounced the design of a new model 
designed specifically to meet the require- 
ments of contract air mail operators. 
The machine is an open cockpit, single 





bay biplane of conventional design, but 
the details of arrangement of accessories 
and equipment have been carefully 
studied for the particular purpose 
for which the machine was designed. 
Particular attention has been paid to 
the matter of pilot’s comfort. A large 
shatter proof glass windshield and an 
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adjustable headrest make the cockpit 
practically rain and draft proof, and 
ventilators and cockpit heaters are in- 
stalled as regular equipment. Careful 
study has been made of the layout of the 
instrument board, and its lighting. 

Standard equipment includes all re- 
quired navigational instruments such as 
the Sperry Horizon, Pioneer rate-of- 
climb meter, altimeter, and air speed 
indicator. Ryan retractable landing 
lights, Wiley flares, Eclipse starter, and 
Western Electric or Stromberg radio 
equipment are also furnished. 

Alternate power plant installations are 
offered, the model 4DM-1 being 
powered with a Pratt & Whitney Wasp 
Junior of 300 hp., and the 4CM-1 
model powered with a Wright Whirl- 
wind R975 of equal horsepower. Gen- 
eral characteristics of both models are: 
span, 38 ft.; length overall, 26 ft. 11 in.; 
height overall, 10 ft. 2 in.; wing area 
307 sq.ft.; weight empty, 2,659 Ib.; gross 
weight, 4,067 Ib.; wing loading, 13.25 
Ib. per sq.ft.; power loading, 13.5 Ib. 
per hp. 





Boeing Totem 
flying boat 


LONG the rugged coast of British 
Columbia aircraft have proven 
highly useful for fishery and forestry 
patrol, mining and prospecting opera- 
tions, and for many other uses connected 
with the development of the natural re- 





The all-metal Brown 


sources of the country. Operating con- 
dtions are very severe, however, and 
machines are often away from their 
bases for several months at a time. 
Maintenance work must often be done 
by the pilot and mechanic with very 
limited facilities. Airplanes for such 
service must be designed for simplicity 
of construction, accessibility of parts, 
and with sufficient ruggedness to with- 
stand a certain amount of rough han- 
dling and exposure to the severe weather 
conditions. 

To meet these requirements, the Boe- 
ing Aircraft Company of Canada has 
designed a flying boat of the cabin type 


Metalark 


for four people. It is a pusher type 
monoplane with a single Pratt & Writ- 
ney Wasp Junior engine of 300 hp. 
mounted in a nacelle over the center of 
the hull. The latter is of conventional 
design and is constructed of Alclad 
sheets over a duralumin frame. It is 
divided longitudinally into six compart- 
ments by five watertight bulkheads. The 
cabin is located forward of the front 
spar well out of the way of the propeller. 

The wings are of composite construc- 
tion with wooden spars. Ribs, leading 
and trailing edges, and other small parts 
are of chrome-molybdenum steel tubing, 
spot welded. Fin, rudder, stabilizer and 
elevators are also of welded steel tub- 
ing. In order to reduce the possibility 
of salt water corrosion stainless steel 
has been used in all wing and hull fit- 
tings, wing tip float fittings, tail fittings, 
etc., and in all bolts, nuts, and pins. 
All surfaces are fabric covered. Con- 
trols are the standard dual type, and are 


The Boeing Totem, powered 
with a 300-hp. Wasp Junior 
engine 







sport plane 


connected to their respective surfaces by 
steel push and pull rods. 

One interesting feature is the water 
rudder designed to assist in control 
when taxiing. It is designed to be fully 
retractable into the lower edge of the 
air rudder, and is so arranged on a 
hinge that should it strike an object 
while running on the water, it automati- 
cally folds up, dropping again into posi- 
tion when the obstacle is passed. It is 
operated by a simple control from the 
cabin. 

The specifications 


general are: 


Length overall, 32 ft. 9 in.; height over- 
all, 11 ft. 3 in.; span, 46 ft.; wing area 
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(including ailerons), 310 sq.ft.; weight 
empty, 2,700 lb.; useful load, 1,300 Ib.; 
gross weight, 4,000 lb.; wing loading, 
12.9 lb. per sq.ft.; power loading, 13.3 
Ib. per hp. 


Brown Metalark 
sport plane 


NEW single, or two-place low 
wing sport monoplone of all-metal 
construction has been completed and 
test flown by the Brown Metalplane 
Company, Spokane, Wash. The Metalark 
is powered with a 90-hp. American 
Cirrus engine but is stressed for engines 
up to 170 hp. With a span of 26 ft. and 
a weight, empty, of 910 lb., the Metalark 
is believed to be the smallest all-metal 
plane that has yet been developed in this 
country. 

The Metalark fuselage is of smooth 
skin monocoque design, of circular cross 
section, is assembled from seven trav- 
erse gores which are braced by ten lat- 
eral bulkheads and eight longitudinal 
members of formed duralumin. The 
wing is of three-spar; cantilever con- 
struction with corru- 
gated Alclad cover- 
ing. No ribs are em- 
ployed in the wing, 
the skin taking drag 
loads. The corru- 
gated covering of 
wing and tail sur- 
faces is formed from 
flat sheet Alclad 
beaded to a special 
design. All fabrica- 
tion throughout the plane is by riveting, 
except where welded steel tubing is used 
in the landing gear and engine mount. 
Fin and stabilizer are of full cantilever 
construction. All control surfaces are 
mounted in ball bearings. Aijilerons of 
Frise type are operated by torque tubes, 
elevators by push-pull tube, and rudder 
by wire cables which employ no pulleys. 

The wing is built in three sections, 
the two tip sections being quickly de- 
tachable from the center section which 
is built integral with the fuselage. The 
leading edge is attached by means of 
piano wire and piano type hinge joints 
top and bottom at the front spar. It is 
built in four sections, two to each outer 
wing section, and any section of the 
leading edge may be readily detached 
from the wing for inspection of the 
interior. 

The landing gear makes use of Fire- 
stone balloon tires in conjunction with 
Aerol shock strut units. Wheels are 
faired by formed dural units which 
mount to the axles and extend in rear 
of each wheel to produce a semi-stream- 
line shape. . 

Specifications are as follows: Span, 
26 ft. 1 in.; length, 20 ft. 7 in.; height, 
7 ft.; wing area, 100 sq.ft.; weight 
empty, 910 Ib. ; useful load, 347 Ib. ; wing 
loading, 12.57 lb. per sq.ft.; power load- 
ing, 13.3 lb. per hp. 
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AIRCRAFT 


Fresh fish flown 
to Fresno market 


SUBSTANTIAL retail fish busi- 

ness has been built up by H. L. 
Mullen in Fresno, Cal., by transporting 
his stock in trade from San Francisco 
by air the same day it is caught. The 
120 miles between Fresno and the Coast 
may be covered by plane in about an 
hour and a quarter, or special truck in 
six hours. There is no train service. 
Mullen can carry a net load of 430 Ib. 
in an OX-5 Travel Air or Swallow. 
Other methods of transporting fish in- 
volve a delay of at least a day and a 
half between catch and consumer. 

Fish are flown in to Fresno three 
times a week and the cargoes are made 
up in accordance with orders received 
the day before a scheduled trip. Orders 
are solicited almost entirely by tele- 
phone; they are flown to San Francisco 
in the late afternoon and are filled in 
that city the next day. Two boats make 
a specialty of filling the orders from 
their own operations early in the day of 
delivery. 

The fish are packed in boxes for ship- 
ment and no icing is required because 
the flight is a short one and at a high 
altitude. In case of a forced landing 
an emergency supply of dry ice is used. 
Flights are made each Wednesday, 
Thursday and Friday, and the average 
weekly load for eight months has been 















Keystone 


The Parker Pen plane which toured Europe, 
attracting considerable attention to the com- 
Dr. 
Frank A. Brewster at the control of his 


pany’ product, at Tempelhof. Right: 


plane. 





1,200 lb. Delivery to customers’ houses 
is by motorcycle or automobile. The 
retail price is about 3 cents per Ib. 
higher than for fish imported in conven- 
tional ways. The business has been a 
success. 


Doctor uses planes 
twelve years in work 


VER since the war Dr. Frank A. 

Brewster of Beaver City, Neb., has 
made constant use of aircraft in contact- 
ing his widespread practise. He has 
owned twelve planes, starting with a 
Jenny of war vintage, and now owns a 
Monocoach. He is a licensed pilot and 
still does considerable piloting but at the 
present time employs a pilot-mechanic, 
chiefly as a measure to conserve his 
energy for his work. His territory 
covers about 200 sq.mi.; the flat terrain 
of Nebraska making close contact with 
patients possible without resorting to 
airports. 

The airplane enables him to keep in 
touch not only with the communities 
and outlying farm and oil field homes, 
but also with his two hospitals at Hold- 
redge and Oberlin, Kan., a distance of 
about 115 miles airline. He has often 
had the home of a patient he was about 
to visit for the first time identified for 
his benefit from the air by a white sheet 
tied to a wind mill. 

Operating cost of the present ma- 
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chine is placed by the doctor at $16 per 
hour, or about 14 cents per mile. This 
charge covers all items, including over- 
haul. His pilot-mechanic receives $35 
a week base pay and is allowed from $2 
to $8 per week travelling expenses. He 
formerly operated an Arrow Sport 
which he reports cost him $4.84 per 
hour (5.7 cents per mile) for all items 
except pilot’s salary. 

Doctor Brewster considers aircraft 
indispensable in carrying on his practise. 
He believes that doctors may save about 
25 per cent in travelling expenses, not 
to mention time conserved, by using a 
light craft in preference to any other 
type of transportation, if they operate in 
territory such as the Mid-West where 
landing places are readily available. 


Parker Pen plane 
makes tour of Europe 


VERY successful sales promotion 

effort was carried out recently 
with a De Havilland Puss Moth oper- 
ated by the Parker Pen Company, Ltd., 
of London, a subsidiary of the Parker 
Pen Company of Janesville, Wis. The 
machine was flown through fourteen 
countries of central and southwestern 
Europe and was landed at 68 airports 
and fields. It covered 29,500 miles at 
a cost of 5 cents per mile. This cost 
included fuel, oil, hangar rental, landing 
fees, pilot and plane insurance, ex- 
penses of pilot and depreciation of the 
plane. 

The name Parker Duofold was painted 
in large letters on both sides of the 
fuselage. On one side appeared a large 
reproduction of the Parker pen and on 
the other side a reproduction of the 
pencil. These decorations appeared 
conspicuously in the hundreds of photo- 
graphs made at the various stops. Gen- 
erous newspaper space was obtained and 
the campaign attracted much attention. 
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AIRPORT MANAGEMENT 


Small airport inn 
operated at profit 


gms Artrways has been operating 
profitably a small cafe at its Union 
Airport, Lincoln, Neb. The room is neat 
and compactly arranged to provide an 
attractive and economically efficient eat- 
ing place. It is a rebuilt granary 
formerly located near the airport and 
made available at a small cost. It is 
used by employees on the field, and by 
pilots and passengers passing through. 
It was found to be almost an indispen- 
sable institution and so far has produced 
a small profit each month. 

Two young women do the cooking. 
About 35 customers are served daily, 
the servings including between fifteen 
and eighteen dinners. Prices are 
moderate, the specials costing 40 cents, 
sandwiches 15 cents, cakes and pies 10 
cents. Fourteen may be seated at one 







time, eight at the two tables and six at 
the counter. The installation is an ex- 
cellent example of how good food may 
be attractively served at a profit at an 
average commercial airport. 


Control board aids 
used plane dealers 


REFINEMENT in methods of han- 
“& dling used plane sales has been in- 
troduced at Grand Central Air Termi- 
nal, Glendale, Cal., where the Claiborne- 
Deeds concern has introduced a stock 
exchange type of listing board for 
juoting prices asked for available air- 
craft. These prices are entered in the 
columns headed by the names and 
models of various makes. One color 
chalk is used to indicate the current 


price of a new machine. Another color 
is used for the price of the last ma- 
chine known to be sold. Three other 
colors distinguish between the asked 
prices in eastern states, in the west, 
and by the Clairborne-Deeds company 
itself. 


Two methods of 
handling snow 


ETHODS of snow treatment con- 
stitute a major problem at many 
airports in the North. 

At Pontiac (Mich.) Municipal Air- 
port the policy has been to pack the 
snow down to provide a safe landing 
surface rather than to remove it. In the 











Removing snow from runway of Rochester 
(N. Y.) airport. Left: 
Airport, Lineoln, Neb., operated by Sidles 
Airways. 


winter of 1928-1929 two Fordson trac- 
tors with extra wide flanges were used 
with excellent results to break the crust 
which formed after several severe snow 
storms which were followed by rain. 
The next year a huge roller constructed 
at the field of two cable reels with a 
2-in. iron pipe for an axle was used with 
equal satisfaction. Power was supplied 
by a Caterpillar 30 tractor costing the 
airport $8 per hour. 

The Rochester (N.Y.) Municipal 
Airport was the first in the state to be 
opened up after a severe snow storm a 
season ago. A Caterpillar 60 with 


Wausau plow was used to remove snow 
from the runway, which is 250 ft. wide, 
and a model 15 with Sargent plow ap- 
plied the finishing touches. 






The cafe at Union 


Below: Claiborne-Deeds’ control 
board for used plane sales. 
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SERVICING SHORT CUTS 


A chuck for 
ring grinding 

METHOD of machine grinding 

piston rings has been developed in 

the Oakland shops of the Pacific Air 
Transport division of United Air Lines, 
by the use of which approximately eight 
hours of labor time is saved on every 
set of piston rings fitted. The heart of 
the new method is a lathe chuck which 
is very accurately turned for each size 
of ring. This tool is a flat disk with an 
inset on the face of exactly the same 
size as the engine cylinder into which 
the ring will fit. A slot across the rim 
of this disk permits micrometer meas- 
urements to be made in determining 
when the ring has been ground to proper 
dimension. 

In the P.A.T. shop this chuck is used 
on a Monarch lathe of taper bearing 
type and the grinding is done with a 
Dumore electric grinder. The use of a 
taper bearing lathe is vital to the success 
of this method as no end play whatever 
can be tolerated. 


Valve spring 
testing machine 


SIMPLIFIED valve spring test- 

ing device has been developed in 

the Oakland shops of the Pacific Air 
Transport division of United Air Lines, 
which saves an appreciable percentage 
of the time required to test these springs. 
A vertical hollow tube is provided with 





German portable wheel jack 





Aviation 
Pan American’s servicing platform 


an open chamber near the upper end 
into which the spring under test is 
placed. Above this chamber is a weight, 
movable upward but normally at rest, 
and below it is a support for the valve 
spring with a rod extending to a foot 
operated lever. Foot pressure raises 
this rod against the spring to a prede- 
termined point. This action in turn 
raises the spring against the upper 
weight which is lifted from its seat so 
that its whole mass is directly supported 
by the spring. A scale indicates di- 
rectly the amount of compression the 
spring has undergone due to the load. 

Disks of known weight are used to 
load the various valve springs, the 
weights used varying from a total of 52 
to 77 lb. in testing the. inner and outer 
valve springs of Wasp and Hornet en- 
gines. Deflections range from 1% to 
14% in. All weights and deflections spe- 
cified by the engine manufacturer are 
rigidly adhered to by maintenance 
crews. 


A simple 
wheel jack 


NUMBER of German airplane fac- 

tories and repair shops make use of 
the device shown in one of the accom- 
panying illustrations when servicing 
wheels or tires, or for raising the wheels 
clear of the ground when an airplane is 
to be stored for any great length of 
time. The jack is easily constructed 
of commonly found materials, and is 
light enough to be readily portable. It 
provides a firm base for the aircraft, 
when in use, and occupies very little 
space when out of service. It involves 
few mechanical details to get out of 
order. 


Servicing platform 
for the Clippers 


R convenience in servicing the four 
Hornet engines of the Clipper type 
Sikorsky flying boats now in the South 
American service, the Miami servicing 
shops of Pan American Airways, Inc. 
have developed a portable scaffolding. 
The main part of the structure is of 
welded steel aircraft tubing and sup- 
ports a wooden platform approximately 
15 ft. from the floor. The platform is 
railed on three sides and the work 
benches, small tools and supplies, as 
well as full fire-fighting equipment are 
provided. Small trap-doors in the floor 
permit the swinging of the propellers 
for valve adjustment. 


Eliminating fluctuation 
from climb indicators 


N some airplanes, particularly of the 

cabin type, difficulty is sometimes ex- 
perienced with the rate-of-climb indi- 
cator, evidenced by fluctuation of the 
pointer immediately following a change 
of altitude. The most common trouble 
is a temporary “down” indication of 
short duration when the plane is put 
into a climb, or a momentary “up” indi- 
cation if a window is opened in flight, 
or the throttle opened suddenly. 

Rate-of-climb indicators are provided 
with a vent at the back of the case, 
which must be open to true static air 
pressure if the instrument is to function 
correctly. Many airplanes are subject 
to peculiar cabin or cockpit pressures. 
In such cases, if the climb indicator vent 
is left open at the rear of the instrument 
board, the instrument may perform er- 
ratically as described above. The rem- 
edy is to provide a true static vent. If 
the airspeed indicator installation is 
properly made and free from leaks, its 
static line provides a connection. 

Put a “T” in the static line and run a 
copper tube from the open arm of the 
“T” to the vent connection of the climb 
indicator. Use cone and nut fittings and 
soldered connections. The vent on the 
instrument is usually designed so that 
this may be done conveniently. To 
prevent any possibility of cockpit pres- 
sures affecting the airspeed indicator, 
the case of the climb indicator should be 
made airtight. This may be done by 
applying a little Plasticene around the 
edge of the glass under the front snap- 
ring, and around the joint where the 
back plate of the instrument fits into the 
cylindrical case. 
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DESIGN NOVELTIES 


Radiator mounting 
on Ford freighter 


HE Ford single-engined freighter 

(page 434, Aviation, July, 1931) is 
one of the few commercial airplanes in 
the country today powered with a liquid- 
cooled power plant. The radiator for 
the 650 hp. Hispano-Suiza engine is 
mounted on the underside of the fuselage 
below the pilot’s cockpit. As shown in 
the accompanying photograph, it is 
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Above: Tail of 
the Mercury Chic. 


Right: Stream- 
line egg on Pil- 
grim landing gear 


V-shaped and 
provided with 
shutters to con- 
trol the tempera- 
ture. Note that 
the radiator is not 
placed symmetri- 
cally on the center 
lime of the airplane, but is shifted 
lightly to the right to correct for the 
twist of the airflow in the slip-stream. 


Quick detachable 
streamlining 


NE of the most common complaints 

from maintenance men concerns 
the time usually required to detach and 
reassemble landing gear fairings to 
permit servicing operations on brakes 
nd fittings. One designer’s answer to 
such criticism is to be found in the 
streamline housing surrounding the out- 
hoard fittings of the landing gear on 
the Pilgrim 100-A Transport, built by 


the American Airplane & Engine Com- 
pany of Farmingdale, N. Y. (Avia- 
TI0N, November, 1931, page 654). The 
exposed connection is completely en- 
closed in a streamline egg, the front 
portion of which is held in place by the 
tension of a spiral spring. To get at 
the fitting for greasing it is only neces- 
sary to grasp the front half of the egg, 
and to pull it away against the tension 
of the spring. By pulling forward 
several inches, and then raising the cap 
upward, the spring may be engaged 
over the edge of the rear section, and 
the cap dropped backward completely 
out of the way. 


An unusual 
tail unit 
f pe Mercury Chic biplane is char- 
acterized by the absence of fixed 
horizontal tail surfaces. The fuselage 
tapers down to a wedge in the horizontal 
rather than in the vertical plane as is 
usual practice, and the elevators are 
hinged directly to the horizontal tail 
post. Fin and rudder are of conven- 
tional design, carried 
on top of the fuse- 
lage, with the fin 
strut-braced to the 
upper longerons. 


Center section 
gasoline tank 


HE main fuel 
supply of the 
new Model 21 Fleet 
trainer, (AVIATION, 








Power plant of the 
Ford Freighter 


August, 1931, page 488) is carried in 
the center section of the upper wing. 
The flat aluminum tank is held in place 
between the front and rear spars by 
means of a pair of flat straps which 
permit its removal through the lower 
surface of the center section. The 
problem of carrying the shear and 
torsional stresses across the center sec- 
tion without interfering with the re- 
movable feature of the tank has been 
solved by the use of a double-cross brac- 
ing of streamline tie rods. One pair of 
cross rods lies in the plane of the upper 
edge of the wing spar, and the other 





Tank installation in center section of Fleet 21 trainer 
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pair in the plane ot the lower edge. 
The parallel members of both sets are 
joined together at each end by means 
of short cross yokes, and the latter 
are connected to the compression strut 
fitting by pins through their mid-point. 
Turnbuckles are provided to equalize 
the stresses in the cross rods, and by 
slacking off the turnbuckles on the lower 
pair, the tension may be released so that 
the tank may be easily removed. 


Engine mount 
of the Pilgrim 


O damp out unp!easant vibrational 

effects from the engine, the motor 
mount of the Pilgrim 100-A Trans- 
port (Aviation, November, 1931, page 
654) incorporates rubber cushioning 
both between the engine and _ the 
mounting ring, and also between the 
mount and the fuselage proper. The 
design of the fastening is similar in 
both cases, although those on the ring 
are somewhat smaller than the four 
principal fuselage fittings. The rear 
cone shown in the sketch, is made of 
steel and is welded to the fuselage 
proper. The hour glass shaped sleeve 
is also of steel, and is welded to the 
tubes of the motor mount structure. The 
outer cone, which is shown in section, 
is of aluminum alloy, and serves to 
bind the assembly together under the 
pressure of the through bolt. The rub- 
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way of illustrating 











Above: 


Engine mount of the 
Pilgrim 100-A, showing location of 
vibration insulators on engine ring 
and at fuselage connections. Be- 
low: Detail of insulator assembly. 


ber originally is in the form of flat, cir- 
cular washers, and is drawn into the 
conical shape by the assembling of the 
various parts. The principal stresses 
are transmitted between the surfaces 
of the cones through the rubber, and 
the bolt carries little direct load. 
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READERS SAY. 


A woman race pilot speaks her mind 


To THE EDITOR: 

The National Air Races have, prob- 
ably more than any other agency, in- 
spired the development of new designs 
in American aircraft. They have 
brought forth vast improvements in per- 
formance of engines, developed efficient 
streamlining and supplied incentive for 
speed experiments for several years. 

As for the handicap derby, its primary 
purpose of admitting a large number of 
contestants was successful. There were 
64 entries, 51 of which finished the race 
in Cleveland. The fact that thirteen 
planes dropped out en route eliminates 
an argument for reliability. Of the 64, 
a possible third of the planes were 
modern new production jobs. Airplanes 
were stripped of their streamlining and 
engines were held down to minimum 
of r.p.m.’s. Everything was done to in- 
crease resistance and decrease efficiency. 
Horsepower ranged from 300 hp. to 45 
hp. There were several powered with 
the OX-5. Is there any argument or 
point in bringing such equipment over 
a hazardous itinerary? The fact that 


some of them reached Cleveland doesn’t 
mean a thing. That they required some 
50 hours to do it is rather significant, 
since the biggest argument for air trans- 
portation is speed—and this was sup- 
posed to be a race. 

We usually think of the free-for-all 
events as developing new designs. Cross 
country races have also had a share in 
this development. I give as examples 
the Travel Air Speedwing, the Laird 
Speedwing and the Taper-wing Waco. 
If I may illustrate a personal experience 
in refinement and streamlining, I offer 
my Taper-wing Waco as an example. 
We added 32 m.p.h. to the top speed of 
the plane in 1930. The benefit of our 
experiments and success was more than 
evident in every Taper-wing Waco par- 
ticipating in the National Air Races in 
1931. I fail to see that the 1931 handi- 
cap derby was of any value whatsover. 

As far as pilots were concerned, I 
believe that no prior event in the history 
of aviation has ever caused the friction, 
dissention, protests and dissatisfaction 
that attended the handicap derby. By 





some of the reasons 
I give two examples. 
First, pilot A flies a 
100 per cent course 
on both laps of the 
day’s itinerary. Pilot 
B becomes lost on 
the first lap, lands to 
inquire whereabouts, 
is on the ground ex- 
actly 30 minutes and 
bic loses exactly that 
“od amount against his 
handicap. Pilot B 
flies the second lap without straying and 
beats pilot A in the day’s flight by 26 
per cent! When this can happen, there 
is something radically wrong. 

Second, a small high-speed cabin 
machine entered the derby at Santa 
Monica and received a handicap based 
on 126 m.p.h. After reaching Cleve- 
land, the same plane qualified for the 
closed course events at 138 m.p.h. The 
owner gives his word of honor that the 
propeller setting was not changed and 
the plane was in the identical condition 
as when it left Santa Monica. I asked 
him how he achieved the difference in 
speed and he replied that he ran the 
stabilizer down, closed the vent in the 
top of the cabin and closed the window. 
By these adjustments he gained 12 
m.p.h. As long as planes have char- 
acteristics that give some such a terrific 
advantage over others, I do not think a 
handicap event will be successful. 

As far as the public and the press 
were concerned, the event was equally 
unsatisfactory. They expected to see 
speed, modern equipment and compe- 
tition. This is where the show angle 
comes in. The press and cities en route 
will support a real race—they will sup- 
port names, like Hawks, Earhart, 
Goebel and Doolittle because they have 
come to mean something—speed. But 
a dozen Jimmie Jones’ in OX-5 trainers 
wouldn’t mean a thing—and didn’t. 
That’s the reason why the combined 
men’s and women’s derby received about 
one-third the publicity that has been 
given the Women’s National Air Derby 
on the two previous years. 

I thoroughly agree that the public is 
interested in planes other than just 
heavy speed planes. Admittedly there 
should be events for all classes. How- 
ever, I do feel that displacement classes 
with a “C” license requirement take care 
of the situation nicely and encourage re- 
finement of design. Undeniably, the 
handicap attracts a larger number of 
contestants. This year’s event admitted 
anything that could get into the air, 
many of which were totally unsuited to 
such a flight, for you know we covered 
some rather tough territory. Displace- 
ment classes eliminate all of these diffi- 
culties and I think a majority of the 
pilots favor this method. 

Griapys O’DoNNELL. 

Long Beach, Cal.. 
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TRANSPORT 
Operations and Traffic Management 


Air travel stickers 
for hotel newspapers 


TRAFFIC promotion medium 

which works out to the mutual 
advantage of the airline, the hotels and 
the newspapers involved has been used 
successfully by Transamerican Airlines 
for some time. The scheme involves the 
placing of a Transamerican sticker on 
newspapers delivered to hotel guests 
registering from certain cities in the 
airline company’s territory, the news- 
paper being one of the dailies imported 
from the guest’s home city. 

The sticker urges travel by air, states 
air travel times and fares, and empha- 
sizes the idea of spending the night in 
the hotel and reaching appointments the 
next day by plane. This creates busi- 
ness for the hotels as well as for the air- 
line. The delivery of Cleveland news- 
papers in Detroit hotels to guests regis- 
tering from Cleveland, for example, has 
a favorable reaction from the paper’s 
point of view. It is an old practise in 
many places but prohably no airline 
company has exploited it as much as has 
Transamerican. 

Up to the present time the plan has 
been carried out with seven Chicago, 
five Detroit and one Cleveland hoteis. 
In some cases the airline buys the news- 
papers at a wholesale price and in others 
the papers are furnished free. The 
newspapers print the stickers and in all 
cases the hotels distribute them to the 
rooms without charge. The airline pays 
for the transportation of the papers from 
the airport to the hotel in most instances 


Use of traffic control 
light guns widens 
PAIR of light guns, one red and 


A one green, for traffic control, simi- 
lar to those at Washington (D.C.) Air- 
port, described and illustrated in the 
May, 1931, issue, have been adopted at 
. number of the busier airports. But 
they are being used at many for control 
ot landings, rather than just take-offs, 
which has been the practice at the 
Washington terminal. They are prov- 
ing as successful in signalling arriving 
planes as in controlling ground move- 
ments, 

_In the hey-day of Pan American’s 
6th street airport in Miami the in- 
oming pilot could not land until he 
received the green signal which was di- 
tected at him by the ground attendant, 





Interior of a Northwest Airways 
Ford equipped with Philco Tran- 


sitone, showing headphones as 

used by passengers. The set is 

installed in the center section of 

the wing, directly over the head 

of the uniformed steward or 
co-pilot. 


who kept the light aimed at the plane 
designated for landing until it was clear 
the pilot was preparing for the landing. 
A similar system is in use at Newark, 
where scheduled operations sometimes 
cause a number of transports to arrive 
in the vicinity of the airport at about 
the same time. A red light warns the 
pilot to remain aloft, that another plane 
has the right of way. The guns are 
mounted on individual standards with 
sights to facilitate aiming. 

The Department of Commerce re- 
cently announced tests on a portable 
gun equipped with two pistol grips, for 
right and left hands, respectively, with 
a red and green filter which may be 
changed by the operator in the course 
of his signalling to the plane. It weighs 
only 7.5 lb., the barrel is 8.5 in. in diam- 
eter and 15 in. long. A 32-cp. automo- 
bile headlight lamp is used. The 6- to 8- 
volt units require a step-down trans- 
former, if the conventional lighting cir- 
cuits are used. Since both the red and 
green signals are combined in the same 
unit, signalling to more than one plane 
at a time is more difficult than with the 
methods of using pairs of lights, as 
described above. 





Radios for passengers 
proving popular 


WO Fords of Northwest Airways 
equipped with radio for passengers 
were placed in service last July on the 
Chicago-Twin Cities run. Following 
the successful introduction of radio 
service for passengers, a Sikorsky 
amphibion on the Twin Cities-Duluth 
service, a third Ford on the Chicago 
service, and a Hamilton, used largely 
for experimental purposes and by Col. 
L. H. Brittin, vice-president and gen- 
eral manager, were similarly equipped. 
Experiments are being conducted in 
methods of lightening the equipment 
and it is expected the nine remaining 
Hamiltons will have Philco Transitones 
in operation by March. Northwest 
Airways then will have fourteen planes 
with radio for entertaining passengers, 
—all planes used on the Twin Cities- 
Chicago, Twin Cities-Pembina (Win- 
nipeg) and Bismarck-Fargo lines, as 
well as the weekly service to Omaha. 
Practically no trouble has been en- 
countered with the radios, according 
to Dan Foote, radio engineer for the 
airline. The equipment is tested daily 
before planes go into service, and 
necessary minor adjustments made at 
that time. Apparently, the plane’s 
vibration does not affect the sets ad- 
versely. Pilots are required to make 
reports on radio reception and opera- 
tion of the sets, which enables the com- 
pany to keep close watch on them. | 
Repairs to date have all been of a minor 
nature. 

Passengers have reacted favorably to 
this new service feature. It adds to 
the enjoyment of the trip, helps remove 
whatever monotony a passenger may be 
experiencing. Last autumn, during the 
World Series baseball and the college 
football games, many passengers de- 
clared they would not have used the 
plane service if they had not known in 
advance they would be able to listen to 
the sports events while traveling. The 
radio, they said, induced them to go by 
plane in preference:to train. 

The radio is particularly valuable on 
the 44-hour trip between the Twin 
Cities and Chicago, most of it over terri- 
tory not entirely interesting from a 
spectator’s viewpoint. A feature of the 
installation is that only those desiring 
to listen need hear the broadcast. 
Headphones, with comfortable ear pads 
and individual volume controls, make 
this possible. 
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THE BUYERS” 


Aluminum paint 


Aluminum Industries, Inc. of Cincin- 
nati, Ohio, has announced a new paint- 
ing material known as Permite Resalum 
which may be used on metal, wood 
fabric, or stone. The coating is said to 
be highly resistant to heat and corrosion 
and unaffected by weather. The pig- 
ment portions of the material is “Al- 
bron,” manufactured by the Aluminum 
Company of America.—AviaTion, Feb- 
ruary, 1932. 


Continuous filing machines 
For tool and die- makers’ use, Grob 
Bros. of 90th and National Ave., West 
Allis, Wis., have put on the market two 
new types of continuous filing machines. 
The model B-1 is for bench mounting 
and the A-2 a floor mounted machine. 
Both are designed for external or in- 
ternal filing of work “requiring close 
fitting or forming. The Model B-1 
will handle flat surfaces up to 4 in. in 
height and the A-2 up to 74 in. Both 
are motor driven through pulleys and V 
belts —AviatTion, February, 1932. 


Portable paint sprayer 


A small sized portable spray painting 
outfit easily carried and operated by one 
person has recently been announced by 
the DeVilbiss Company of Toledo, Ohio. 
This unit is known as the DeVilbiss 
M-3-607 and may be used as supple- 








Grob filing machine 


mental equipment for larger paint spray- 
ing outfits for touchup work on small 
painting or refinishing operations. The 
machine is self-contained, both com- 
pressor and motor being compactly 
mounted on a rubber-footed metal base. 
The motor can be operated from any 
convenient light socket. — AvIATION, 
February, 1932. 


Caterpillar tractor 


A new model tractor, the Caterpillar 
50, has been recently put on the market 
by the Caterpillar Tractor Company, of 
Peoria, Ill. Machines of this type have 
been found useful for grading and snow 


The Caterpillar 50 tractor 
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removal on airports, and also for mov- 
ing large planes in or out of hangars. 
This machine is equipped with a four- 
cylinder, four-cycle, water-cooled engine 
of 54 in. bore by 64 in. stroke operating 
at 850 r.p.m. It will exert a maximum 
drop or pull of 50 hp. at speeds ranging 
up to 4.7 m.p.h—AviaTion, February, 
1932, 


Automatic hone 

An improved tool for grinding in- 
ternal combustion engine cylinders has 
been announced by the Micromatic 
Hone Corporation of Detroit, Mich., .in 
the model 1A-O-F three-finger auto- 
matic hone. All wearing surfaces of the 
new tool are carburized, hardened and 
ground. The stones are mounted in soft 
steel holders, designed for easy replace- 
ment and to eliminate the possibility of 
the holder scoring cylinder walls after 
stone has been partly worn away.— 
Aviation, February, 1932. 


Electric tachometer 


The Weston Electrical Instrument 
Corporation of Newark, N. J., has de- 
veloped and put on the market an air- 
craft tachometer of the electrical type. 
The apparatus consists of a compact 
direct-current magneto generator to be 
mounted directly on the engine, and 
an indicator for instrument board 
mounting calibrated to real directly in 
revolutions per minute. The two units 
are electrically connected by flexible 
wires. This type of equipment is espe- 
cially adapted to measuring the speed 
of outboard engines on multi-engined 
airplanes. The generator is equipped 


with a standard S.A.E. tachometer 
coupling and can be applied directly to 
the majority of aircraft engines by 
simply screwing and locking in place 
on the engine tachometer outlet.— 
AviaTion, February, 1932. 





DeVilbiss portable sprayer 








AV 
Feb 








Grea 
on (€ 
Airw 











AVIATION 
February, 1932 







Great Lakes Sport Ship mounted 
on Goodyear Timken-equipped 
Airwheels. 


GOODYEAR AIRWHEELS, manufactured by The 


Goodyear Tire and Rubber Company, are stan- 

















dardized on Timken Bearings. The reasons are 
quick take-off, easy handling, prevention of wear 
on axles and hubs, simplified lubrication, 
avoidance of adjustment, smooth, even braking. 
Timkens carry the severest thrust and heaviest 
radial loads, prevent wheel wobble and check 
ground looping tendencies. See that your new 


planes are Timken-equipped. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN =: BEARINGS 






TEXACO AIRPLANE OILS 
TEXACO AERODIESEL FUEL 





TEXACO 
MARFAK 


GREASE 
... has made “a hit” 


difficult lubricating conditions in other impor- 


It has overcome the difficult job of effective 
lubrication for enclosed rocker-arm and valve 
assemblies. It is an ideal lubricant for all grease 
packed magneto bearings and other enclosed 
parts. 

Texaco Marfak Grease is used and recom- 
mended at a great number of the country’s 
leading airports, It has made “a hit” with pilots 
and airplane mechanics everywhere. 

This unparalleled lubricant, comparatively 
new to aviation, has long been known for its 
ability to handle effectively many exceptionally 
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tant industries. Texaco Marfak Grease and other 
Texaco Aviation Products are now available at 
principal airports from coast to coast. 

Texaco Marfak Grease clings to the bearing 
surfaces, stays soft and retains its lubricating 
qualities longer than any other grease lubricant. 
It resists heat indefinitely. Write The Texas 
Company on any question of aircraft engine 
lubrication. 


T HE TEXAS COMPAN Y 
135 East 42nd Street, New York City 


TEXACO AVIATION GASOLINE 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS FOR RUNWAYS, HANGAR FLOORS AND APRONS AND DUST LAYING 
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TRANSPORT 
PILOTS 
er THE 
mennen.a- 

GET THEIR 
FLYING 

TRAINING 
ON 
AIRWHEELS 


Here is a letter 
which tells its 
own story— 


WHEN YOU BUY A NEW 
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T. C RYAN FLYING SCHOOL 
ADMINISTRATIVE OFFICES: RYAN AIRPORT 
3300 BARNETT AVENUE 
SAN DIEGO. CALIFORNIA 


October 20, 1951 


Goodyear Tire and Rubber 
Company of California, Im. 
Los Angeles, California 


Attention; Mre Je W. Paullin, Mer. 
Aeronautics Department 


Gentlemen: 


Twelve years of flying experience have proven to me that the 
landing gear and tires on a plane are highly important factors 
for safety. 


In the training of my government approved transport students, I 
insist on extensive ‘cross-country flying and have found Goodyear 
Airwheels to be the most satisfactory for this purpose. It makes 
no difference whether the scheduled flight calls for stops on the 
hard paved surfaces of the west coast's major airports, the soft 
sand of a desert landing, or the rocky runways of an emergency 
mountain field. Goodyear Airwheels absorb the first shock and 


permit student landings with safety. 
I feel that the adoption of Goodyear Airwheels as standard equip- 


ment on my Great Lakes planes has been an important factor in the 
reduction of operating costs and the maintenasce of uninterrupted 


student schedules. 
Yours very truly, 
T. C. RYAN FLYING SCHOOL. 


Vuela 


President 


CABLE ADDRESS, RYANCO, san DIEGO 


TUNE IN: Good 

And remember one fact jon Phitip sous ad bie Bend) ares 
Pryor and his Band . . . Revellers Quartet and 

— only Goodyear can  Ccriycur concert-Dance Orcheswe. every 
. . Wednesd. y and S day t, N. B. C. 
give you Airwheel safety Red Network, WEAF ple oto Stations 





GOODYEAR AIRWHEELS 


RUBBER FOR THE AIRPLANE 
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anew teletypewriter service 


TELETYPEWRITER exchanges, similar to telephone 
exchanges, now make it possible for any sub- 
scriber to this service to typewrite by wire 
instantly to any other subscriber, whether he 
be around the corner or across the continent. 
Subscribers can type back and forth by wire 
for short or long periods, just as they now 
talk by telephone. 

Messages, inquiries, reports—typed in your 
office — are instantly and accurately reproduced 
on any other subscriber’s teletypewriter. Identi- 
cal typewritten copies, made by both sending 
and receiving machines, are available for 
permanent records. 


This new service differs from existing private- 


FOR FURTHER INFORMATION JUST CALL 


line teletypewriter service in that any subscriber 
may ask for any other subscriber and be 


connected immediately. The cost is low. 





Teletypewriter Service provides two-way com- 
munication. 

Speed of connection is as fast as telephone 
service. 

A typewritten record, one or more copies, is 
produced simultaneously by both sending 
and receiving machines. 

Material transmitted may be recorded on forms 
if desired. 

Teletypewriters are like ordinary typewriters 
in appearance. 

Teletypewriters can be operated by any one 
who can operate a typewriter. 

You can use Teletypewriter Service any time 
you need it. 

A most economical form of record communica- 
tion. 














YOUR BELL TELEPHONE BUSINESS OFFICE 
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6% 


(jos out of 112) 


in the 
MIAMI AIR RACES 
were 


B. G. 
EQUIPPED 





of all eng! 





Of the 297 aircraft engines on the field during 
the period of the races, 249 (84 per cent) were 
B. G. equipped, proving the preference for 


B. G. Mica Aviation Spark Plugs. 


THE B. G. CORPORATION 


Contractors to the United States Army and Navy and Aircraft Engine Builders 
136 West 52nd Street, New York Cable Address: Golsteco, New York 


Capers RA 
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3-PLACE 110_hp. WARNER-BIRD $4395 





Perigo nde uae : Pe 


* a, 








PERFORMANCE 
Wat Behe ccisccccseseccccss 117 m.p.h. 
Cruising Speed.....eseeeeeeee 98 m.p.h. 
Landing Speed.........seeee- 34 m.p.h. 
poe) ee 80 ft. FOR 
Climb Sea Level.......sesesees 950 ft. per min. 


Service Ceiling.........+seeeee 16,500 ft. 


THE BIRD 
CHALLENGE 


1932 


STANDARD EQUIPMENT 
Heywood Air Starter 
First Aid Kit 
Dual Controls 
Cockpit Covers 


Dual Ignition 
Navigation Lights 
Air Wheels 

Air Wheel Brakes 


Baggage Compartment Wood Propeller 


Like all planes in the Bird line many improvements have been incorporated in the new Warner-powered Bird. 


All_Bird Planes may now be purchased on liberal terms. 
As an example, the Time Purchase Plan on the three place 


100 hp. Kinner Bird is as follows: 


100 hp. Kinner Bird (list price).......-- $2995.00 
Down payment.....cesceceeeeceececees 1195.00 
Balance due on principal .........sseeeeee: $1800.00 
divided over a year equals, per month .......+eeeeeee $150.00 
Add monthly* insurance; interest and finance charges.. $30.00 
Making 12"equal monthly payments of .......++++ $180.00 


Payments as given above would apply in like proportion 
on all other Bird models; or, if the first Down Payment 
were larger, the monthly payments would be correspond- 
ingly smaller. 


Bird planes invite comparison in performance with any 
others in their power range — including planes equipped 
with rotor vanes, slots, flaps or variable camber wings. 


BIRD AIRCRAFT CORPORATION, Glendale, L. I., New York 


See the complete Bird Line at the Detroit Show 
April 2 to 10, 1932 


*WRITE FOR FULL INFORMATION ON OUR INSURANCE, INTEREST AND FINANCE 
PLAN which also gives details of the Time Purchase Plan for each model. 


CURTISS-WRIGHT FLYING SERVICE COOPERATES 


_In addition wa our agger — dealers and 
representativ wish announce _ that 
CURTISS. WRIGHT FLYING SERVICE, INC., 

has selected the Bird plane as being best in its 








class and has been authorized to“ represent 
us on Sales and Service throughout the United 
States through their thirty branches and 385 
dealers. 
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WHEN THE TEMPERATURE 
VARIES WIDELY... 





Ewing Galloway 








c Pan Ameri: 





What can the laboratory tell you 
about the oil you ought to use? 


With winter and summer conditions only a few hours’ 
flight apart, you need the safety afforded by the best 
there is in oil. The practical ideal is the lubricant 
which satisfies all of the requirements of your engine 
at normal operating temperatures, has a low pour point, 
and changes least in viscosity over the range of tem- 
peratures encountered. While flight tests are the final 
proving ground, the laboratory can guide your choice. 
What are their tests? 


VISCOSITY —as determined in the United States, ie 
the time in seconds required for 60 cc. of oil to flow 
through an orifice under standardized conditions. 


Your engine must have proper lubrication at operat- 
ing temperatures. Protection of bearings, cylinders, and 
pistons is assured only by an oil of the correct viscosity. 


VISCOSITY RATIO— indicates the rate at which oil 
“thickens” with a given drop in temperature or, con- 
versely, the rate at which it “thins out” with a tem- 
perature rise. To determine this, the laboratory measures 





the viscosity at more than one temperature and com- 
pares the results. 

Since aviation engines require efficient lubrication 
over a wide range of operating temperatures, it is most 
desirable to have the characteristics of the oil change as 
little as possible under different conditions. 


POUR POINT — is the lowest temperature at which 
oil will flow when chilled under standardized condi- 
tions. Some oils congeal at a temperature as high as 
45° F.; others may remain fluid at temperatures of 
Zero or below. 


Unless your oil has proper viscosity and pour point 
characteristics you will experience difficulty in starting, 
improper lubrication, and excessive engine wear for the 
period immediately after starting. 

Stanavo engineers have developed a lubricant which 
will safeguard your engine under the most severe con- 
ditions. It is the best combination of these qualities 
based on the extensive experience of the companies 
affiliated with Stanavo. It is uniform the world over. 


STANAVO 


AVIATION GASOLINE 
AND ENGINE OIL 


STANAVO SPECIFICATION BOARD, 


Inc. 


Organized and. Maintained by 


Standard Oil Company of California 
225 Bush St., San Francisco 





Standard Oil Company (Indiana) 
910 So. Michigan Ave., Chicago 


Standard Oil Company of New Jersey 
26 Broadway, New York City 
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W... "ER UP... Contact... Fueled with Socony Aviation 
Gasoline and lubricated with Socony De-Waxed Motor 


Oil, each engine leaps into action. Keeps running smoothly. 


In coldest weather, Socony De-waxed Motor Oil warms 
y 
quickly to running temperature and spreads its protective 


lubrication film on cylinder walls. 


Use these Socony products next time and enjoy perfect 


engine performance. 


SOCONY 


AVIATION GASOLINE DE-WAXED MOTOR OIL 


STANDARD OIL COMPANY OF NEW 
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A SMALLER WORLD 
IN 1932 


The world is smaller this year — it will be even smaller, quicker, 


richer, as commerce and its servants increasingly travel the swift, 


shortened highways of the air. 


Entering the greatest decade of the air, the General Aviation 
Manufacturing Corporation has concentrated all its administrative 
and manufacturing activities in the great Curtiss-Caproni plant at 
Baltimore, in order to unify the industry’s highest resources in 


developing new and advanced types of aircraft. 


Here are joined the skill and enterprise of world-famous designers 
and engineers — the experience of more than ten years of fine air- 
craft production — the vast modern manufacturing facilities of the 
Curtiss-Caproni plant — to combine new economies and advantages 


for plane operators and users. 


Add these things to the outstanding performance and dependability 
records of G.A.M.C. ships, and you will know why the entire industry 


looks to Baltimore for vital new developments in air transportation. 


GENERAL AVIATION MANUFACTURING CORPORATION 


Division of General Aviation Corporation 


Mailing Address: Dundalk, Baltimore, Maryland 
New York Sales Office: 1775 Broadway 
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Baltimore American 





Mr. Glenn L. Martin 
welcomes 
Mr. and Mrs. C. H. Day 
upon their return from 
their World Tour. 


THE GLENN L. MARTIN 


A Subsidiary of the Glenn L. Martin Co. 
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with a MARTIN MOTOR 


“Motor functioned perfectly at all times,”’ 
says Mr. Charles Healy Day, Flier and 























Designer of the Light Plane, “Errant,” 
in which Mr. and Mrs. Day made 15,000 
mile World Tour. 


Martin superiority is again proved by 
actual achievement. 


Fuel consumption under six gallons 
per hour. 


Maximum power output maintained 
under the most severe temperature 
conditions. 


Repair simplified by Martin design. 


Maintenance simplified by elimina- 
tion of rocker arms and push rods— 
a special Martin feature. 








MOTORS COMPANY 


Baltimore, Maryland, U. S.A. 
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FAMOUS FLIGHTS 





CONQUERING THE PACIFIC 





THOMPSON PRODUCTS 
INCORPORATED 


General Offices: Cleveland, Ohio, U. S. A. 
Factories: CLEVELAND and DETROIT 
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WITH THOMPSON VALVES 


This advertisement is one 

of a series recalling his- 

toric airplane flights in 

which Thompson Valves 
were used. 


with Pangborn and Herndon 


_ their sturdy Bellanca roared away from Floyd 

Bennett Field on July 28th, Clyde Pangborn and Hugh 
Herndon little expected what awaited them in the Far East— 
their arrest ‘in Japan... interminable lawsuits . . . bad 
weather . . . endless delays. Yet three months later found 
them back on native shores— popular heroes! Holders of 
the Trans-Pacific flight record —a spectacular non-stop 
crossing of 4,588 miles! 

After their take-off at Sabishiro Beach, Japan, these 
courageous pilots dropped all of their ship’s landing gear 
into the ocean to reduce air resistance. They relied im- 
plicitly on the Bellanca’s 425 h.p. “Wasp” motor to carry 
them through. It responded with perfect performance for 
forty-one hours— when Pangborn successfully landed the 
wheelless plane at Wenatchee, Washington. Throughout 
the record-making flight, at the heart of their “Wasp” 
motor’s remarkable performance, a set of Thompson Valves 
again helped in the making of aeronautic history! 





Thompson Valves 
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THE WACO “MODEL A” 


--- AN IDEAL AIRPLANE FOR THE PRIVATE FLYER 


WHO WANTS TO 





@ WACO is adding to its line for 1932 a 
two-place, side-by-side airplane designed 
exclusively for private flying. Feeling the 
pulse of the market, some months ago we 
determined that this was the sort of ship that 
was generally wanted. And advance show- 
ings have confirmed our diagnosis. 

This is one airplane thoroughly adequate, 
in performance and in luggage provisions, 
for week-end trips. It is built for comfort, not 
for racing. It emphasizes the quick take-off 
and slow landing typical of previous WACOs, 
which make landing conditions immaterial. 
Its wide cockpit gives ample elbow room for 
two people, but with the intimate compan- 
ionship that shortens time in the air. It has 


THE 






WACO 





WACO AIRCRAFT 


LEADS 





two baggage compartments: 100 Ibs. of per- 
sonal luggage can be stored in the front, with 
accommodations for two gladstones and two 
hand bags; 36 Ibs. can be carried in the 
rear, which provides for two sets of golf clubs, 
or guns, or fishing tackle, as your desires and 
your destination may dictate. 

The “winter top,” which gives closed-cabin 
comfort, is demountable in thirty minutes, if 
and when you prefer the feel and the free- 
dom of the wide open spaces. 

Power range, offered in a variety of motors, 
is from 100 h. p. to 165 h. p. with price range 
from $3585 to $4860, completely equipped, 
flyaway. 

Truly this is a delightful airplane. Wouldn't 
you like to write for further details? 


“ASK ANY PILOT” 





IN AIRCRAFT 





COMPANY, 


REGISTRATIONS 


“GO PLACES AND DO THINGS” 


@ The cockpit is snug yet roomy, well shielded, offers 
exceptional visibility, and has a demountable top cs 
special equipment. Two large luggage compartments 
provide for 136 Ibs. of personal effects when traveling. 
The unique system of brake controls introduced on 
the WACO“ Model F” is carried over into the “Model 
A.” Heywood starter is standard on all models. 


oo 96 


There are not many gaps in WACO's network of 
service facilities, but considerate attention will be 
given to inquiries regarding the WACO franchise. 


TROY, OHIO 
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A key to better planning” 


To Advertisers 


Advertising forms for the 
March Statistical Issue close 
February 11. Attention ar- 
resting copy and space, and 
an extra color, will give 
exceptional advertising value 
in the statistical number. 
Red or blue is available at 
$50 a page; other commercial 
colors at $60. 









ANNUAL STATISTICAL NUMBER 


RV) 


The Oldest American Acronentical Magazine 


ATION 


NacGorow- Hill Prblinhemg Company Inc. Price SOc. per empy 





ANNUAL 
STATISTICAL 
NUMBER 


" February 25 
aos: February 11 
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is the way one executive described 
AVIATION’s annual March sta- 
tistical number. The industry’s 
standard reference book, it will 
give all the facts about aviation 
during 1931. A complete, authori- 
tative picture of the year’s progress 
—statistics, charts, informative 
data, illustrations, trends and their 
interpretation. Growth of trans- 
port operation, activities of manu- 
facturers, operators and airports. 
Advertisements of products, prices 
and sources of supply. 


AVIATION’s annual statistical 
number is the recognized basis for 
future planning. Dozens of letters 


from industry leaders have ex-. 


MVIATION 


Member A.B.C. 





pressed their appreciation of its 
completeness, reliability and refer- 
ence value. Thus manufacturers, 
operators and airport officials look 
forward each year to receiving 
AVIATION’s statistical number, 
and make many requests for 
extra copies. 


Advertisements in the statistical 
number will be closely read by 
those who plan. buy or influence 
the purchase ot manufacturing and 
operating supplies and equipment. 
Its reference value will give 
greater life to your advertising. 


Advise us of your space require- 
ments for the coming issue! 


McGraw-Hill Publishing Co., Inc., 330 West 42d Street, New York, N. Y. 
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)\ DDED safety, simplified ground maneuvering 
are characteristic of planes equipped with 


Bendix wheels and brakes. 

The wheel and brake for aircraft was original 
with Bendix. Most improvements since have 
been theirs; example—the new Bendix roller 
bearing wheels. 

A natural result then—those particular ma- 
neuvers of aircraft that bring wheel and brake 
into play are performed more surely, more satis- 
factorily by Bendix-equipped planes. 


BENDIX BRAKE COMPANY 
SOUTH BEND, INDIANA 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX {2 BRAKES 


FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 


Air Mail Saves Time 
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These 27 airplane engine 
manufacturers use Nickel 
Alloy Steel crankshafts: 


Aeromarine Plane & Motor Co. 
American Cirrus Engines, Inc. 
Chevolair Motors, Inc. 
Chevrolet Aircraft Corp. 

Comet Engine Co. 

Continental Aircraft Exgine Co. 
Crosley Aircraft Co. 

Curtiss Aeroplane & Motor Co. 
Dayton Airplane Engine Co. 
Fairchild Engine Corp. 

General Airmotors Corp. 

Jacobs Aircraft Engine Co. 
Kimball Aircraft Corp. 

Kinner Airplane & Motor Corp. 
Lambert Aircraft Engine Corp. 
LeBlond Aircraft Engine Corp. 
Light Mfg. & Foundry Co. 
Lycoming Manufacturing Co. 
MacClatchie Manufacturing Co. 
Menasco Motors, Inc. 

Michigan Aero Engine Corp. 
Milwaukee Parts Corp. 

Packard Motor Car Co. 

Pratt & Whitney Aircraft Co. 
Szekely Aircraft & Engine Co. 
Warner Aircraft Corp. 

Wright Aeronautical Corp. 










Heperdable Materiay, 
are the best assurance of 


Kpendable perfort9 


(Upper righi\ Nickel Alloy 

Steel crankshaft forging 

({unmachined) for V-type 
aviation engine. 


{Lower right) Nickel Alloy 
Steel radial engine crank- 
shaft. 
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aero engine builders 


can’t be wrong... 























They use Nickel Alloy Steel 
crankshafts because they... 


“PERFORM BETTER LONGER” 


O other part of an airplane engine undergoes harder service than 
the crankshaft. It is a part for which material is specified only 
after thorough testing and research. 


The fact that twenty-seven of America’s leading manufacturers, 
building forty-five different airplane engines approved by the Depart- 
ment of Commerce, are unanimous in their choice of Nickel Alloy 
Steel crankshafts, is convincing proof of Nickel Steel’s dependability. 
Many of the men who write American aircraft specifications also 
select Nickel Alloy Steel for gears, connecting rods, cams and other 
vital pacts which contribute speed, comfort and safety to modern air 
transport. What better proof is needed that “Nickel Alloy Steel 
performs better longer”? 

Our latest “Directory of Aircraft Engine Manufacturers” giving 
detailed engine specifications will be sent on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Miners, refiners and rollers of Nickel... Sole producers of Monel Metal 


67 WALL STREET NEW YORK, N. Y. 
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RT high ALTITUDES 


Thanks to the mixture control on all Strom- 
berg Aircraft Carburetors, power at high 
altitudes is no longer a thing unattainable. 


This mixture control, operated handily from 
the dash board, enables the pilot to com- 
pensate fully for the change in fuel mixture 

that takes place as the plane climbs higher. 
With this controlled increase or decrease in 
the amount of fuel entering the carburetor, 
naturally the engine’s power is not cut down 
in proportion to atmospheric density. 


Solving this problem is but one of the ways 
Stromberg engineers have aided in the de- 
A ’ velopment of aircraft engines. Theirs is an 
N — experience of 22 years. Perhaps they can 
a « ee 4 ° 
q dp 448 * help you with your own carburetion prob- 
7, “oe lems. Inquiries are invited. 
f ie b a5 
i x 


Over 95 per cent 
of the Aircraft 
engines being 
built in the 
United States 
today are 
Stromberg 
equipped. 





STROMBERG CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


SUBSIDIARY OF BENDIX AVIATION CORPORATION» 
701 BENDIX DRIVE « SOUTH BEND, INDIANA 
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Look to electric instruments 


for performance 
at low cost 





This plane is completely equipped 

with General Electric instruments, 

control pulleys, wing-edge landing 
lights, and a G-E supercharger 





© cotile for example, General Electric in- Key to numbered General Electric 
struments for indicating oil pressure and tem- instruments shown above 

perature. They are connected to the engine 
fittings by electric wires, and they require no 
tubing or other mechanical connections. This 


1. Oil-pressure indicator 


2. Oil-temperature indicator 


advantage is also characteristic of the G-E 3a4 Se ea oe a ee ee 
° . . co e se Or swl 0) 
engine-temperature indicator and the G-E tach- iin se " 


ometer. In fact, it is one important reason why 


a a z Electric tachometer 
electric instruments cost less to maintain. 


Electric control switches and fuses 


The panelillustrated is the most completely elec- 
trified aircraft instrument panel ever assembled 
by any manufacturer. All of the engine instru- 
ments, the magneto compass, the turn indicator, 
and even the sonic altimeter are electrically 
operated. We invite your interest in this thor- 


Voltammeter 


Magneto-compass indicator 


ee eae 


Electric turn indicator 
10. Sonic-altimeter indicator 


1l. Magnetic card compass 


oughly modern equipment. Address General 12. Compass-sensitivity controller 
Electric Company, Aeronautics Section, Schenec- 13. Tusn-censitivity controller 
tady, N. Y. 14. Magneto-compass controller 


GENERAL @ ELECTRIC 


<= AERONAUTIC EQUIPMENT — 





700-15 





SPECIALISTS IN NEW YORK, WASHINGTON, DAYTON, AND LOS ANGELES 
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Oil-caused grief often shows 
up AFTER it’s too late to do 
anything but bail out and 
trust to your ‘chute. 


Gulfpride Oils are good insurance against 
forced membership in the Caterpillars. 

Look into the facts: You'll find Gulfpride 
Oils show a remarkably flat viscosity-tempera- 
ture curve. That’s proof of the way they hold 
their body under high temperature oper- 
ating conditions. Yet they never become ob- 
jectionably stiff and tacky at low starting 
temperatures. 

Your tachometer will show you a smoother, 
freer-running motor with Gulfpride, assurance 
of greater power and lift when you “give 
her the gun” in a sudden emergency. 

Compare Gulfpride Oils to the next best 
Paraffin Base oil you can obtain. The Conrad- 
son test will show you that Gulfpride of 
comparable viscosity forms /ess than a fifth 
as much carbon! 

If you’ve been hunting the best lubricant 
-..the oil that assures most air hours... you'll 
find it in Gulfpride. 


GULF REFINING COMPANY 
General Sales Offices, Pittsburgh, Pa., U.S. A. 





eGULF REFINING COMPANY. 
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MORE 
AIR HOURS 


Gulfpride Oil is 100% paraffin base 
mineral oil refined. by the costly 
Aluminum Chloride method. Exclu- 
sive to Gulfpride. Gulfpride Oil 
exhibits a relatively flat viscosity- 
temperature curve; high flash and 
fire values, and low pour tests. 

Gulfpride Oil holds its body ex- 
ceptionally well at high operating 
temperatures. It is highly resistant 
to oxidation and emulsifying action. 

Gulfpride Oil is made in five vis- 
cosities: 75-100-120-150and 200 at 
210°F, providing a superior lubri- 
cant for all types of aircraft motors, 
under all operating conditions. 

Ask for Gulfpride Oil and you'll 
never be grounded because of oil- 
caused trouble. 
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HAMILTON 


By virtue of its new location adja- 
cent to Rentschler Field, Hamilton 
Standard is now in position to ren- 
der practical assistance to airplane 
manufacturers and operators in con- 


nection with propeller problems. 


HAMILTON STANDARD PROPELLER COMPANY 
EAST HARTFORD, CONNECTICUT 


BY AIR To... 


STANDARD 


You are invited to take advan- 
tage of its facilities for propeller 
flight testing. Visiting planes 
landing on the most modern air- 
port in Connecticut find ample 


hangar and service facilities. 


















LION STAN 
> D4 a> 


Y 
4 A 
me 
CP eiieR COMP” 


Division of United 
Aircraft and Trans- 
port Corporation 


EXPORT 
REPRESENTATIVE: 
UNITED AIRCRAFT 

EXPORTS, INC. 
230 PARK AVENUE 
NEW YORK, U.S.A. 
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PLANE TRAVELERS 


KEEP IN TOUCH WITH THE WORLD 





-- WITH POSTAL 


It’s just human nature for passengers to 
leave things unattended to until a jour- 
ney has started. Reservations...appoint- 
ments...confirmations. Things the train 
or ship traveler can settle en route with a 
message to home or office or hotel. Things 
the air traveler can get off his mind easily 
... simply... conveniently...when the 
plane is a Postal Telegraph office. 

And to make the plane a Postal Tele- 
gtaph office? That’s merely a matter of 
providing Postal Telegraph blanks 


where passengers can reach them conven- 


TELEGRAMS SENT EN ROUTE 


iently, and instructing attendants to file 
passengers’ messages at scheduled stops. 

Thus Postal Telegraph enables air 
transport companies to offer their pas- 
sengerts speedy, accurate, dependable con- 
tact with the entire world, through the 
great International System of which 
Postal Telegraph is a part. Thus it gives 
them at no extra cost an added conven- 
ience that every passenger will appre- 
ciate...a service that links modern travel 
with modern communication in a mod- 
ern way. 





THE INTERNAT I 


ONAL SYSTEM 





Postal Telegra 





all America 
Cables 





Postal Telegraph is the only American 
telegraph company that offers a world- 
wide service of coordinated record com- 
munications under a single manage- 
ment. Through the great International 
System of which Postal Telegraph is 
a part, it reaches Europe, Asia, The 
Orient over Commercial Cables, Cen- 
tral America, South America and the 
West Indies over All America Cables, 
and ships at sea via Mackay Radio. 
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Stinson Scores Again— 



























Increased comfort, roomier cabin, more 
headroom and wider, deeper seats set 
new interior standards 





Announcing . .. 


the ——— Model R 


Greatly increased speed... high powered electric starter... quiet, reliable 215 horse- 
performance, without high cost... brilliant power Lycoming motor mounted on rubber 





new beauty... completely streamlined... ... adjustable metal propeller ... semi air 

Vee windshield, improved vision, new . ; izi 
percdiko sy i stactp matatictes adh a greater safety . - - more inherently stable wheels... roller bearings ... self energizing 
electric starter easily reached than any previous Stinson... unmatched brakes ... hydraulic shock absorbers... 


satisfying comfort ... larger, roomier in- cabin heaters... parking brakes ... adjust- 
sulated cabin... wider, adjustable lazy back able stabilizer. ... Only Stinson's success as 
seats ... new upholsteries, colors and re- world’slargest cabin airplane builder, plus the 
finements ... wider doors... piano exterior ability and sixty-five million dollar resources 
finish .. . vee type windshield ...shatter- of the Cord Corporation, makes the Model R 
proof glass ...new indirectly lighted instru- possible at its price of $5595 f. o. f. Wayne, 
ment panel . . . Pioneer instruments ... Mich. Equipment other than standard extra. 














Wider doors, easier entrance steps, 
streamlined landing gear ... wind tun- 
nel tested motor cowl 

















THE POPULAR STINSON MODEL “S” 


215 H. P. Lycoming powered four- passenger cabin monoplane has broken all records $ 
for cabin plane sales during the past two years. Public acceptance makes it possible 


to offer this plane, improved in quality for 1932, at the sensational new low price of f. 0. f. WAYNE, MICH. 











Equipment other than standard, extra. Prices subject to change without notice. 


Clean, rugged, streamline fuselage cuts 


resistance and increases speed . . . re- STINSON AIRCRAFT CORPORATION, WAYNE, MICHIGAN 


tains Stinson operation economy 
Division Cord Corporation 








More Than Ever “The Aircraft ‘Sacha of the World” 
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run ( \onfidence 
was Justified 





WHEN 169 RAILROADS FAILED IN 1893, 
JOHN H. PATTERSON SAID: 

“The year has been unparalleled in the 
history of the United States. Great ques- 
tions were -to be solved, every industry 
was stagnant. Some closed down, some 
lost courage, while a few pushed ahead 
and worked harder than ever with con- 
fidence in the future. We did not let the 
hard times interfere with our work. 
When times got duller, we advertised 
the more and worked the harder.” 





WHEN PIG IRON DROPPED S0% IN 
1907, ANDREW CARNEGIE DECLARED: 


“This panic will soon run its 
course and pass away leaving no 
impediment to the return, in due 
season, of another period of whole- 
some, because needed, expansion of 
our resources... 

“We have had the greatest ex- 
pansion of modern times. Reaction 
had to come—will prove healthful. 


WHEN DEEP, DARK GLOOM RULED IN 1921, 
THOMAS FORTUNE RYAN SAID: 

“Our merchants have been buying only 
what they can sell quickly for cash. The 
consumer has had to listen to so much 
pessimistic talk that he buys only what 
is absolutely necessary. People every- 
where have been scared. They are get- 
ting over that. 

“Our people are the greatest consumers 
of.food and manufactured articles in the 
world in normal times—and normal times 





Nothing can stay the rapid prog- 


are coming back... .” 


ress of the Republic. She is all 


right.” 


AMERICA CAME IHROUGH! 


In 1893 stark ruin stalked through the land. 
467 banks failed in a few months. Mills, furnaces 
and factories shut down everywhere. Bankruptcy 
was on every hand. America had twice as many 
unemployed per thousand population as she has 
today. But she put them all back to work. 

In 1907 panic broke loose. The production of 
pig iron dropped 50% in less than a year. All but 
the strongest men lost heart—‘‘We are ruined”’, 
they declared, “recovery cannot come in our time.” 
Yet in two years prosperity had returned. 


In 1921, when many honest and thoughtful 
people were predicting worse conditions, the coun- 
try was already beginning to climb to the greatest 
era of prosperity it had ever experienced. 

History tells how America has fought and won 
19 major depressions. Good times always follow 
hard times, as surely as day follows night. Pros- 
perity always comes back. It is coming back this 
time, too. 


Above all things, let us have faith. 


America Has Beaten 19 Major Depressions 
She will Beat this one 


THE NATIONAL PUBLISHERS ASSOCIATION 


“As the most nearly self-contained nation, we have within 
our own boundaries the elemental factors for recovery.” 


(From the Recommendations of the Committee on Unemployment Plans and Suggestions of the President’s Organization on Unemployment Relief.) 
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SAFE..... FAST .... ECOQMMBBAICAL FLERTSTERS” 









THE LUDINGTON LINE 


As Usual 
Wright Cyclone Engines 
Will Contain 


SRB BALL BEARINGS 


Ludington Airlines, Inc., has selected 1932 model 
“Fleetsters” for high speed passenger service on their New 
York to Washington run. Into each ‘‘Fleetster’” will go a 
600 h.p. Wright Cyclone Engine containing rugged, air- 
proven SRB Ball Bearings. 


“Dependability in every part” —a stringent Wright 
standard — explains the extensive use of SRB’s at impor- 
tant bearing locations. Every year Wright Engines power 
millions of miles of transport travel . . . . engines in which 
SRB Ball Bearings provide reliable, enduring support for 
crankshaft—propeller thrust and other bearing positions. 
The diamond trade mark of SRB has long been a symbol 
of confidence in the aviation industry. Today—SRB Ball 
Bearings are used by practically all important aircraft en- 
gine manufacturers. 


STANDARD STEEL AND BEARINGS INCORPORATED 
Division of Marlin-Rockwell Corporation 
PLAINVILLE CONNECTICUT 








Will Fly This Route 
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High ay passenger service on frequent 
schedules between New Y ork and Wash- 
ington will soon be inaugurated by Lud- 
ington Airlines, Inc. Nine-passenger, 
1932 Model Fleetsters, manufactured by 
Consolidated Aircraft Corp., Buffalo, N. 
Y., will furnish safe, comfortable trans- 
portation. 
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HEATH 
STILL LEADS 


Again Heath demonstrates why it_ is 
America’s most popular Sport Plane. Per- 
formance — Safety — Economy — have _al- 
ways been Heath qualities and now is added 
the quality of 


EASY OWNERSHIP 


YING” is the greatest sport known — why not 
enjoy it? You can buy your Heath, less motor, for 


only estes ready to assemble and cover. Finished’ 


parts supplie include welded fuselage, welded tail 
group, welded ailerons, controls, landing gear, etc. 

an be completely assembled at home in a few weeks’ 
time. 


Or start from progressive groups of parts. First group, 
$15.00, including set of 28 whe made ribs. You 
don’t have to be a mechanic to belld sour Heath under 
this system. 


Heath Model LN is approved by the United States 
power of Commerce, and home assembled Heath 
LN models are eligible for Federal License, A. T. C. 


No. 456. 


You can fly your Heath anywhere, safely and econom- 
ically, and you can pay for it as you fly. 


Fill out the attached coupon and send it with 15c. for 
escriptive matter and information about our partial 
payment plan. Special club offers. ° 


HEATH AIRCRAFT 


CORPORATION 
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A History 
of Aircraft 


by F. ALEXANDER MAGOUN 
and Eric Hopcins 


A Whittlesey House Publication 
495 pages, 6x9, fully illustrated, 
$5.0 


HE romance of fiying is 
not new. From the ear- 
liest times men have at- 
tempted to conquer the air and such 
legends as the story of Icarus or such 
fanciful concepts as the Seven League 
Boots and Flying Carpet of folklore 
are eloquent testimony to the con- 
tinued aerial aspirations of all races. 
The authors of this book have given 
us the first authoritative and inclusive 
account of these aspirations in action. 
From the first crude attempts to make 
artificial wings to the giant planes 
and dirigibles of the present day, the 
story of aircraft is told, in language 
free from technical terms and in accu- 
rate scientific detail. The various 
types of aircraft—the free balloon, 
the navigable airship, ornithopters or 
flapping wing mechanisms, helicopters 
or vertical wing contrivances, gliders 
and rigid wing planes—are treated 
chronologically. 


WHITTLESEY HOUSE 


A Division of the McGraw-Hill Book Co., Inc. 
330 West 42d Street New York 


F 


























Dept. A 2, NILES, MICH. 
‘Heath Model LN HEATH AIRCRAFT CORPORATION, 
fly-away $1074 | Devt. A-2, Niles, Mich. 
Send me more information about the new Heath 
. D. airplane (  ) flyaway ( —-) assembly pian. 
ess motor $499 | 1 am interested in ( —_) partial payment plan 
( _) special club offer 
eath B-4 
gine $300 a, ee eer 
MI ie ic as ecu OUR ice can 














A Simple Navigation Method 


AERIAL and MARINE 
NAVIGATION 
TABLES 


By JOHN E. GINGRICH 


Lieutenant, U. S. Navy, Instructor in Naval Science at North- 
western University, Formerly Instructor in Navigation and 
Nautical Astronomy, U. S. Naval Academy, Annapolis. 


64 pages, 7x103, flexible, $2.50 
———, 


HIS book presents tables 

for the use of the aviator, 
practical navigator and yachts- 
man in solving the line of posi- 
tion problem with accuracy, ease 
and rapidity. When used with 
the Nautical Almanac no other 
books are necessary for naviga- 
tion purposes. 


McGRAW-HILL BOOK CO. Inc. 


330 West 42d Street, New York 
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m STREAMLINE 
@ SQUARE 
@® ROUND 


bij MACWHYTE COMPANY 
KENOSHA, WISCONSIN 











Where there is no landing 
there must be no failure 
For SPRINGS of any kind, of 


any material, for any purpose 
in motor, controls or landing 
gear, use 


GIBSON-SPRINGS 


WM. D. GIBSON CO. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 

















Send for our Catalogue 
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CRANKCASE FOR 
RADIAL ENGINE 
MACHINED COMPLETE 


OUr»Oo~ aiid. 





HE machining of the crankcase 

and other vital parts of an aircraft 
engine should not be entrusted to 
inexperienced hands. 


The crankease built for a 200 hp. 
Diesel Radial engine shown above as 
a sample of Govro-Nelson work, was 
expertly machined by skilled, experi- 
enced workmen — keyed to the de- 
mands of the aviation industry, work- 
ing with the aid of modern manufac- 
turing machines and accurate testing 
equipment. 


me G/ 
({OVRO-NELSON 


COMPANY 
1931 ANTOINETTE DETROIT 
CRAFTSMEN TO THE 
AVIATION INDUSTRY 





34 


bla: 


¢ More than 
100,000 people will visit 


your exhibit 
at the 


1932 


NATIONAL 


AIRCRAFT 
SHOW. 


DETROIT 
APRIL 2nd to 10th INCLUSIVE 























aie development and air trans- 
port travel will enjoy greater public 


interest and patronage during 1932 than 
at any time in the history of aviation. 


Private plane ownership and commer- 
cial aircraft operations in the United 
States during the past year broke all 
previous records and now surpass every 
other country in the world. 


The American public is eager to see and 
accept the latest developments in design 
and engineering. Your exhibit in the 
1932 National Aircraft Show is your 
guarantee of participation in the world’s 














greatest aircraft market. 





AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 
10 East 40th Street, New York City 


For space applications and information address 


RAY COOPER— Show Manager 
320 W. Lafayette Boulevard, Detroit, Michigan 
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LEADING AIRPLANE 
MANUFACTURERS 


* +74 Call Upon Us 





Tubing types, rust proefed, used on Stinson 
planes. Photograph by courtesy Stinson 
Aircraft Corp. and World’s Work. 






EADING AIRPLANE MANUFACTURERS call upon us to supply 
part or all of their steel tubing requirements. Why? 


We are a specialty mill especially equipped to handle 
the difficult task of meeting the rigid requirements of 
the aviation industry. Ohio Seamless Steel Tubing actu- 
ally exceeds the stringent government specifications. 


The most modern equipment combined with engineering 
and metallurgical experience — plus the fabricating 
skill of Shelby master craftsmen—has made Ohio 
Seamless producer of the greatest variety of seamless 
steel tubing known to industry. 


Discuss your steel tubing problems with our specialists. 
They will gladly place their knowledge and 


experience at your disposal. 


(i 


Mess TUBE co. 


ae ee Se Bas 2: =a Bb i NG 






CENTRAL OFFICE: EASTERN OFFICE: 

Citizen's Building, Cleveland, Ohio 100 East 45th Street, New York 
WESTERN OFFICE: MICHIGAN OFFICE: 

1225 W. Washington Bivd. 2857 East Grand Boulevard, 

Chicago, Ill. Corner Oakland, Detroit, Michigan 


SOUTHWESTERN OFFICE: 2646-48 Washington Boulevard, St. Louis, Mo. 
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Service for 
CONTINENTAL 
DWNERSXyM 


ae 






3 3 organizations have been designated 


for Continental Service Station franchises as 


a result of over 100 applications. 


@ These organizations have been selected 
after careful examination of their equipment, 
responsibility, location and demonstrated 


capability. 


@ Continental flat service rates and replace- 
ment prices—available at all Continental Ser- 
vice Stations—are the lowest in the industry. 


@ A complete plan of the Continental Service 
Station network will be available at the National 
Aircraft Show for the convenience of Con- 


tinental owners. 


CONTINENTAL AIRCRAFT ENGINE COMPANY 
General Office and Factory: Detroit, Michigan 


[ontinental Fngines 








*UNITED AIR LINES 





*PRATT & WHITNEY 
*VOUGHT 
*STEARMAN 
*BOEING 
*SIKORSKY 
*HAMILTON 




















*all partners of 


:|BOEING SCHOOL 
OF AERONAUTICS 


The most modern operating practices of the world’s 
largest aviation organization are part of your courses 
in the Boeing School of Aeronautics—the most 
complete, most modernly equipped flying school in 
America. 


With a location in Oakland, on one of America’s 
best airports, the Boeing School offers all-year flying 
conditions and the opportunity of studying the op- 
erating methods of United Air Lines on its trans- 
continental and Pacific Coast services. 


The problems you meet here will be the ones that 
you’ll meet all through an aviation career, whether 
as Pilot, Master Mechanic or Executive. 


Learn flying in the school that will mean the most 
when you graduate. Boeing graduates outnumber 
those of other schools now operating, in the record 
of their employment by important air lines and 
manufacturers. 


For descriptive bulletin giving all the details you 
need to know before enrollment, fill out and mail 
the coupon. Compare Boeing courses with those 
offered elsewhere before choosing. 


Next regular enrollment, April 4, 1932 


BOEING 


SCHOOL OF AERONAUTICS 
Subsidiary of United Aircraft & Transport Corp. 
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BOEING SCHOOL OF AERONAUTICS 
Room Ba, Airport, Oakland, California 
Gentlemen : I am interested in 

D Private Pilot O Boeing Master Pilot 

O Limited Commercial Pilot 0) Boeing Master Mechanic 

O Transport Pilot O Special Master Pilot 

(For Transport Pilots) 

Name 


Address Be camel 
City cme asin 








Age 





State — 
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Hundreds of dependable facts on 
airplane theory, performance, 

materials, structure... 
in one handy volume 


ERE is a book which brings together 

under one cover a great volume of 
valuable reference detail for the aeronau- 
tical engineer, designer and draftsman. 
Textbook material and methods are avoided 
as much as possible—the sole purpose is 
to make available a handy, complete and 
up-to-date manual of facts and figures con- 
stantly useful in airplane design. 


—Just published— 
Aviation Handbook 


by EDWARD P. WARNER 
Editor of Aviation; formerly Assistant Secretary of the Navy 
for Aeronautics; formerly Professor of Aeronautics and Head 


of the Aeronautical Engineering Department, Massachusetts 
Institute of Technology. 


and S. PAUL JOHNSTON 
Aeronautical Engineer, Assistant Editor Aviation. 


690 pages, 43 x 7, illustrated, $7.50 





— ; RAYMOND MANUFACTURING CO. 
n this book, gathered from such sources as the National Advisory 
Committee for Aeronautics, the Bureau of Aeronautics of the CORRY. PENNSYLVANIA 


Navy Department, the Air Corps of the U. S. Army, manufac- 
turers of airplanes, etc., you will find such material as: 





—a treatment of all materials commonly used in aircraft, with re- 
publication of extended excerpts from Government specifications and 
_ with data on their physical properties 


—a section giving practically all the formulas which are useful to 


elt Business. Wants 


tion that has hitherto been considered confidential by airplane manu- 
facturers and is made available for the first time here 


—drawings and weight information on standard parts 


—installation data on engines and other large units HE S J ] ° J S P p 
—t,gerag of hari and tables giving the complete, aerodynamic, char ilies cesihap see ve 
ac cs of some seventy () . 
many of the best known aenedpuainate Sanebaterion Pie oA wes. Au paper represents a meeting place 





























section characteristics have been re-worked in the polar form, but 
for the convenience of those who prefer the older methods of plot- for men and concerns who have Th 
ting, charts of both metheds have been included for a number of ‘ ‘ ‘ «“ ” f 
the most widely used sections immediate business “wants” to fill—the . 
—useful structural data, material of direct interest to designers, oper- : : 
ators and repairmen, etc., etc. section covers 
Agencies Wanted New Industries Wanted 
See this book FREE for ten days. Send the coupor » 
below; pay for or return the book after you have had as late am :; eer Caney Ser Devs oe Wonton 
oa ty to tibeer eaveteliy. I rio icals Partners Wanted 
opportuni: look Business Opportunities Patent Attorneys 
Civil Service Opportunities Patents for Sale 
— e Contracts Wanted Plants for Sale all 
Desk Room for Rent or Wanted Positions Vacant ° 
FREE EXAMINATION COUPON) 2erorm: Property fo ale “ 
Employment Agencies Property for Sale es: 
Employment Service Representatives Wanted 
arpa Book Co., Inc., 330 West 42d Street, New York City Foreign Business Salesmen Available the 
| me Warner and Johnston Aviation Handbook, postpaid, for ten For Exchange Salesmen Wanted 
days’ free examination. I agree to remit $7.50 or return the book For Rent Spare Time Work Wanted ie 
thin days receipt. tom Sale Sub-Contracts Wanted 
ranchises Tutoring 
SNE i ist blne sienwee wen Ghee. Hie Bsr tertesevarcongs sees Labor Bureaus Vacation Work Wanted 
lease Print) Miscellaneous Wants Work Wanted A 
I Tee 50-05 Oe oa hbo oa U ok Sid oot ete wie a oan ausic.<o%.% Guo muivas 
PIII pi vectors ik 2 avd erecta brakes kw 4,0 asks aie aie ois calanas AW eas a E 
CS EES Ee Ee ol ON “SEAR 'H] IC ‘TH 99 
Sn ir IIIT, oh. cca 0h SEES aw tenn ddio dip oltanns Sidhe cleoks 5 
(Books sent on approval in the U. 8. and Canada only.) Av. 2-32 
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COMPLETELY 
EQUIPPED! 


PILGRIM 100-A 
10 Place 
Transport 





Airplane 












ao 


- & 


Ready for Immediate Service! 


The new Pilgrim 100-A is a complete transport unit 
fully equipped with— 





Two-way radio telephone, and radio beacon re- 
ceiver... Full night flying equipment . . . 47 
cu. ft. mail compartment . . . 25 cu. ft. baggage 
compartments . . . Toilet and lavatory . . . Heat- 
ing and ventilating system... 
all incorporated into the design and built into this 
airplane at the factory for greatest satisfaction. No 
essential item for up-to-date transportation is left for 
the purchaser to furnish and install, with resulting ex- 
pense, delay and reduction of payload and carrying space. 


AMERICAN AIRPLANE & 
ENGINE CORPORATION 


Manufacturing Division of The Aviation Corporation 
FARMINGDALE, L. I., N.Y. 
Manufacturers of PILGRIM Airplanes and RANGER Engines 

















=—-LEEF;WINGS— 
INCORPORATE OC 


SPECIALISTS IN 
SPOT WELDING 
STAINLESS STEEL 


Three years development in spot welding of 
stainless steel enables us to offer the aviation in- 
dustry the benefit of our experience. 


Spot welded stainless steel construction offers 
definite advantages compared to wooden, alu- 
minum alloy, or torch welded steel structures. It 
eliminates all possibility of corrosion, even from 
salt water. Tests have demonstrated that spot 
welded stainless steel has remarkable resistance to 
fatigue. 


Manufacturers alert to modern trends in aircraft 
design should investigate our experience and facil- 
ities for engineering and fabricating spot welded 
stainless steel structures to meet government re- 
quirements. 


Write for particulars. 


FLEETWINGS, INC. 
ROOSEVELT FIELD 
GARDEN CITY, NEW YORK 














If it’s Ss 
DEPENDABILITY 


you want... 


---to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 


service for years. Won’t you tell us your 


spring requirements ... one or a million? 


The Wallace Barnes Co. 


BRISTOL, CONN., U.S. A. 








There’s more 


Sa a4 


than you'll 
ever need 








in a 


AIRCRAFT 
TIE ROD 


The most rigorous test agency in 
this country sets aircraft construc- 
tion standards. Hartshorn Tie Rod 


standards are even more exacting. 
_s> 
Hartshorn Square Section Tie Rods abso- 
lutely prevent torsional strain in in- 
ternal wing and fuselage bracing. If 
it’s there, you see it and take it out. 
The flat faces save assembly time, for 
wrenches can be applied at any point 
along the rod and tight corners are 
no longer troublesome. 
_s> 
Hartshorn Streamline Tie Rods offer 
little wind resistance. They are strong, 
light and will not stretch. They in- 
crease speed, reduce fuel consumption 
and cut follow-up and lining-up costs. 





Brace every ship you build or fly with 


f tehor™ AIRCRAFT 
wi TIE RODS 


STEWART HARTSHORN CO. 
250 Fifth Avenue New York, N.Y. 
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Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


on a production or 
experimental basis 


for Sp 
pients Ting Se 
sO Vice 
“we + 
DETROIT DIVISION ox SPRING DIV'N 
6400 MILLER AVENUE ANN ARBOR, MICH. 


BARNES-GIBSON-RA YMOND-ING 

















A Handbook of 
Commercial Air System Operation 


Here is a book of wide interest to every man con- 
nected with the practical side of air transport 
operation. With a wealth of practical detail it 
surveys the whole field of air system equipment 
and procedure, from the standpoint of the most 
up-to-date developments and the needs that gov- 
ern future development. 


Air Transport Operation 
by WESLEY L. SMITH 


Chief Engineer, National Air Transport 
316 pages, 6x9, 95 illustrations, $4.00 


HIS book is both a thorough analytic study and a 

practical handbook of commercial aviation. Every 

aspect of the work—the whole physical system, 
planes, engines, airports, auxiliary equipment; and pro- 
cedure, in the air, on the ground, servicing, etc.—is 
covered. 


McGRAW-HILL BOOK CO., Inc. 


330 West 42d Street, New York F 





Complete Training in Ground Work 


The Aireraft Meehanies’ 
Handbook 


By 1. W. MILLER Lieutenant, U. S. Marine Corps. 
174 pages, 41%2x7, 38 illustrations, flexible, $2.00. 


This book covers all the data, information and methods 
that the mechanic needs in order to handle the work of 
airplane inspection, maintenance and repair in accordance 
with the highest standards. The book is written in con- 
cise and easy form and covers tools, shop methods, air- 
plane materials, inspection and repair of planes and 
engines, etc. 


McGRAW-HILL BOOK CO., Inc. 


330 West 42d Street, New York . 
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AIRCRAFT SERVICE DIRECTORY 








To THE ENpb 


that readers may be made acquainted 
with a larger number and variety of 
individuals and concerns offering time 
or cost saving products or services to 
the industry covered by this paper. 
the ‘Aircraft Service Directory” was 
established as a supplement to more 
prominent advertising throughout the 
paper. You are urged to give these 
announcements careful attention each 
issue. 





STAINLESS STEEL 
TIPPED PROPELLERS 


FLOTTORP PROPELLER CO. 
1836 Linden Ave. S. E., 
Grand Rapids, Mich. 


= g REPLACEMENT PARTS 
£ g J-5—J-6 

“Oo KINNER & WARNER 

N So Send for lists. 


Q Air Transport Equipment, Inc, 
Garden City, N. Y. 














WHY PAY MORE 


Waco 10 Wing Cover, Flightex $10, Airtex §8. 
2-in. Pinked Tape, 100 yds., Flightex $2.50, Air- 


tex $2. 

Waco 10 Wing Spar, Dep’t Com. Appr’d, $10. 
Spec. Cl. Nitr. Dope, 5 gal., $6.25. 
Covers for all planes. Discounts to repairmen. 
AIR TRANSPORT EQUIPMENT, INC. 
Roosevelt Field, Garden City, N. Y. 





Phenix Clear Nitrate Dopes 


Clear—$1. 20 per gal. = 50-gal. barrels 

1.25 per gal. in 30 gal. barrels 

ot 1.50 per gal. in 5-gal. boxed cans 
Pigmented—$2.20 per gal. in 5 gal. boxed cans 
Yellow, Blue, Maroon, Green, Cream, Khaki, owAlu- 
minum, Black, White, Immediate shipments, fresh, 


gh 
PHENIX AIRCRAFT Epepucss co. 
Williamsville, N. 
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PROFESSIONAL SERVICES 
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GOOD ADVICE 
SHOULD BE SOLICITED 
WHEN NEEDED 


Every Airplane Plant presents a set of 
highly individual problems that must be 
answered by expert assistance, taking into 
consideration all of the technical peculiari- 
ties of the plant under scrutiny. 


You can find the specific answer to your 
aviation problem through the Directory 
of Professional Services. 





RADIO CONSULTANT 
ENGINEERS 


Transmitters—Receivers—Address Systems 
Advice Free 
BROWNING RADIO ENGINEERING CO. 
St. Louis, Mo. 











Patent Your Ideas ae 


Call or send me @ sketch of 


your invention Phone LOngacre 5-3988 
FREE (Gontdentia Advice 
U. 8. and Foreign Patents secured by 
Z. H. POLACHEK Cricut: itagineer 


Consult. Engineer 
1234 BROADWAY, N. Y., at 31st St. 

















Are you sure? 


“It is better to be sure than to be sorry” 
has more point to it today than ever 
before. The cards on this page are an 
index to services that can help you to 
be sure. 








PATENTS — TRADE MARKS 


All cases submitted given personal atten- 
tion by members of the firm. Information 
and booklet free. 

Patent Office and Federal Court Practice 


Lancaster, Allwine & Rommel 
Patent Low Offices 
Suite 421, 815 15th St., N. W., Washington, D. C. 














WHERE TO FLY 


ILLINOIS 








HERES YOUR GUIDE 
Oy\77-V Ele). 
SUCCESS! 


“Skyward Ho!”’ gives full 

/ information on training at 

ag] World's Largest Commer- 

/ cial Flying School. Check 

= / the course you prefer — mail 
“SSS with ie yom name, address and 


*Il send the book. 
O Executive setae Pilots’ Course, 19 months. 
() Transport Pilots’ Course, 8 months. 
C0 Limited Commercial Pilots’ Course, 13 weeks. 
OAeroplane & Engine Magter Mechanics’ 
Flight Course, 48 weeks. 
C Aeroplane & Engine Mechanics’ Course, 30 
weeks. 


PARKS A \ Pee 


Section 2-AV. 





EAST ST. Louis, ILL. 


ILLINOIS 


NEW YORK CITY—— 











EAGLE AIRWAYS 


Hinckley, Dllinois, 60 Miles West of Chicago 


We offer a very complete seronautical course and 
courses within the reach of every individual in- 
terested in learning to fly. Soo for _ 
flying. New Equipment. Transport Pilots. 
Dealers for Curtiss-Wright bo 4 
Write for free information. 





DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 
Graduate and Undergraduate Courses in Aeronau- 
tical Engineering and Air Transport. Particulars 
from Dean, College of Engineering. 
NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 














NEBRASKA 











WHERE LINDBERGH yy 
Good Pay in Aviation! Learn at 
in — where “Lindy’ 


Linco! 
agp mee mek Factory 
. art time employ- 


ment. 
Lincoln n Airplane of Flyin School 





740A Aircraft Bidg., Lincoln, Neb. 


EARN BIG PAY IN AVIATION 


Write for Free Information 


BEDFORD YMCA TRADE SCHOOL 
Dept. A-2, 1115 Bedford Ave., Brooklyn, N. Y. 

















““SEARCHLIGH ia 





is the ““OPPORTUNITY’’ 


advertising of this industry. 
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SEARCHLIGHT SECTION 


EMPLOYMENT : Business: OPPORTUNITIES 


> ee ancl 3h com PER Lat get INFORMATION: 

ositions Want cents a@ WO mini- , 

mum 2 00 an insertion, payable in Box Numbers in care of our New York, 
advan Chicago or San Francisco offices count 

Positions. Vacant. and all other fami 10 words additional in undisplayed ads. 
batman ineip cuuipmens > Discount of 10% if full payment is made in 


> isineme charge, $3.00 an inser- 


EQUIPMENT— USED or SPECIAL 
DISPLAYED—RATE PER INCH: 


Other spaces and contract vanes | on request. 
An advertising inch is measured vertically 




















advance for four consecutive insertions of l 
prepeselt, 40 cents a line an insertion. undisplayed ads (not including proposals) . to a pase. Cee cee, Sy ere 
COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL THE 15th FOR ISSUE OF FOLLOWING MONTH Aviation 
op $e 
POSITIONS WANTED FOR SALE FOR SALE 
INSTRUMENT specialist, formerly field service 
engineer for largest aircraft instrument manu- FOR sale: Curtiss Junior demonstrator, like | THE RAINBOW 2-place sporster monoplanes 
new. interested write. J. Meyser, 1522 for home construction. Fourth Series. Ford 


facturer. Completely familiar with theory, 
operation and maintenance of aircraft instru- 21”“Avenue, Rock Island, Illinois. 
ents. Finest references. PW-154, Aviation, | 120 HORSEPOWER 4-cylinder, inverted, air- 
330 West 42d St., New York. cooled engines: weight 267 lb.: operated only 
_ | 50 nag F ATS. a. manufacturer's A . 
or quick sale te for 
____ BUSINESS OPPORTUNITIES details. FS- -152, Aviation, 330 West 42d St. 

w Yor 


INQUIRIES solicited from corporations inter- 
wie in a. oqgient through marketing | LICENSED OX combination winged Eaglerock, 

















corporate secu e Brookworth Co., Inc., $395. Equipped with Miller tig a com- 
110 East 42nd St., New York. ass, clock and D.H. wheels. Also Butler steel 
hangar. Write Robert J. Stieler, Albert Lea, 





For Aircraft Industries Minn 
Improved site agg one mile square,  siemeeen 
: this ne specifically adapted to the | LINCOLN Sport, rebuilt Lawrence magneto, 
successful operation of every branch of Air- rolier bearing rods, sell or trade. Erving 
craft industry due to commercial, i trial | Reveley, 18 Clark Avc., East Haven, Conn. 
and natural advantages it possesses; photograph WARNER 110 horsepower, in excellent condi- 
da Hed 

















and data forwarded upon request; 5 years free tion, to install, $550. E 
taxes. Ea. Lea Davis, Flatiron Bldg. Chat- | Box 51, _E ne, Wis. . mia 
icoga, nessee. LOCKHEED Air Express. Fully equipped, with 
Incorporate Liberal Delaware Laws extra tanks and instruments for long distance 
pin ag tan ms financing inventions, business. Se- | flight of 30 hours duration. Splendid power 
izers tual control. Reasonable. | plant in first class condition. Maximum s 


regan: 

Book et, forms ee. Universal Charters, | 189 m.p.h. Cruising speed 145 m.p.h. Flight 
Dover, Del. : tests completed and low gas consumption at 
economical cruising speed already demonstrated 
FOR SALE with its supercharged Wasp. All cockpit con- 
veniences for pilot. FS- 156, “Aviation, 330 West 

ARISTOCRAT 3-place cabin wry" - — 42d St., New York. 
partes we Es tomy nd —” ian bouts. Moa. | NAVY 5L Seaplane, converted to twelve-pas- 
pa ws owned _ s hangared. Top speed 125 senger, under wing tanks, steel propellers, 
m. Must ifice. Best offer over $1,700. ogg BL oa wings, — = ~ - 

“1 ition, will carry two tons freig 

bb Bebry, 1605 ‘Hyde Park Ave. Bos 7. 500. Griswold, 309 Main Street, Sarasota, 
Fla. 


a Mes N OX Eaglerock shi ship, like peak 2 . pa 
ours, two motors, ere for ex- | NEW OXX-6 Travelair biplane, standard eauip- 
penses. 50. Goorue E+, 146 Coffey ment with dual mags. and plugs. Perfect 
t.. Broo! ~~  # condition. Sacrifice for $995 cash. No trades. 




















CAVALIER demonstrators going fast: only one | W. S. Lephfew, Logan Field, Baltimore, Md. 
left. a wg oppercantey for dealers. 








ari-Keen and OX Eag arock. riced for quick | OX-5 Waco 10, like _. licensed. Complete set 
sale. Write for Le Star aft Company, instruments Che Windsor  6-6311, 
Bartlesville, Oklahom J. Fitkalo, 3902 14th ~ Brooklyn, N. Y. 





Model “A,” 41-70 hp. Performance 80-70-31. 
Catalogue 15c. Photographs 10. Cosmos (AV-1) 
Engines, Whitewater, Wis. 
TRAVEL AIR E-4000 J 6-5. Like new, many 
extras. Privately owned, $3.800. H. W. 
Lumb, Danbury, Conn. Ph. 1052. 
| VELIE monocoupe, late style motor, split land- 
ing gear, identified, wing needs covering, 
$475 or trade for plane or Kinner motor. Roose- 
yelt, Se Sarees. c/o Lombard Airport Co., Lom- 
ar 
Hao oF * Kinner 126, Starter $3,100, Waco 
“F" Warner, Metal Prop., Starter, $2,750, 
J6. Robin, $2. i aah =| FC2, $2,500. 
OX Waco i0, $80 Waco Gliders $150. Al} 
in excellent BR. Rs and licensed. Airview 
Flying Service, Red Bank, N. J. 


vo EQUIPMENT WANTED 


DH, Gypsy Moth or similar horsepower class, 
m3 or a pe engine. No objection to 
need of repairs. State lowest price 
rm letter. EW.149, TAviation, 330 West 42d St., 
New York. 
WANTED: Used 1 Fleet upper wing; 2 elevators, 
Curtiss Wright, Jr.; 1 stabilizer; 1 rudder: 
1 left wing. Furniture Capital Air Service, 
Grand Rapids, Michigan. 
WANTED: New s lus, reconditioned and used 
airplanes and engines: to seil on 5% commis-- 
sion basis. I will advertise and arrange contact 
with Cameos party, you close the deal. Must 
positively have complete eee xT rock bot- 
tom cash price and location. EW-153, Aviation, 
520 No. Michigan Ave., Chicago, i 


PATENTS FOR SALE 


PATENT No. 1839744. Jan. 9, 1932, mechani- 

eal drive for model aeroplane propellers for 
sale. Pat. copy upon request. Wm. J. Drucker, 
868 Lancaster St., Albany. N = 









































DESIGN, ~ 3 an and —— ealcu- 
een =r” Fe Financial backing for ‘ 





a tail-less piane cutee. 
A T.C!s guaran ceed, FS-155, Aviation, 330 
West ‘424 St.. New York. 
FAIRCHILD 1931 2-place sport biplane, Kinner 


snornmenen ee || Tomestic and Foreign 


will sacrifice $1,976 cash wit pply Mr. Culver. 


Sos Mack Ave. petrol 4 
R SALE: Cessna 300 Wright 110 B3BH0 








FOR SALE: (1) Curtiss Wright, Tava 
ye Wright J-6-165. A-1 
condition. oF8-148, ‘Aviation. 330 West 42d 
FOR SALE; Flost Statistical information and quotations 





FOR SALE: Fleet brand new Kinner engine, 
latest design, ship time 110 hours, condition 


new, color, combination. English will be furnished upon request. 


cream, semi-air wheels and brakes, 


and 
front cockpit cover, Hamilton steel pro . 
; com and bank indicator. Peed 


Pioneer 
gpociat, S280. Westchsster Airport Corp., 


For Sale 
Curtiss Robin on? motor Scintilla and 30-5 








Ba suk et bo ple Sao PHILIPS & SALOMON 


Instructions fi - like new 

$100. oe cm $15. ox Members 

New York Stock Exchange 
New York Cotton Exchange 


BLIND Chicago Board of Trade 
60 Broadway, New York 


cd 
pgm omer YING 
at Tel. Digby 4-7125 


no. = ooo Sot 
$20. Sohisr "riying Service, Plonegr aim ad 





Eee Lod Pact) 





mae || Aviation Companies 


% 











Comprehensive instruction book for Pilots, 2 
Boward ©. Stark, Box No. 1, Newark, N. J. 




















AVIATION 
February, 1932 











41 





WHEELS 


TIRES AND TUBES 


HESE wheels are all new and in purses 
condition. They’re cheap because I ught 
them by the hundreds. I'm selling them 

cheap because I want to get rid of them in a 

hurry. Tires, tubes and wheels may be pur- 

chased individually or at special combination 
prices. I am willing to wager that you can’t 
equal these prices anywhere. 


COMBINATION NO. 1_ ogws price 


26x4 clincher type new produc- COMPLETE 

tion Navy spec. wheel, brand 

new. Equipped with new Fire- $ 95 

stone clincher Tire and Tube. id 

Regular price, complete $30.35 ee 

each. or $11.50 pr. 
COMBINATION NO. 2 ORT's ner 


28x4 s.s. new scetpeten “with 

spec. wheel, eq uigged = wi SE 

new Goodyear re 
Tube. anal price, aE 

$32.50 each or $11.50 pr, pr. 
COMBINATION NO.3 £ORT’S PRICE 


24x4 s.s. Kelsey-Hayes COMPLETE 


brand Equipped with or: g 
rand new. Eq u- 
bricator and oe 24-in.x4-in. $9 2 5 
Goody Tire 


ear an Reg- 
ular price complete $53.70 each, oF $19.35 pr. 
COMBINATION NO. 4 ORT’S PRICE 


750x125 mm. new production COMPLETE 
Navy spec, clincher wheel, $ 65 
Tobe, "Reeular “ric fete - 

u gular ce complete 
$37.10 each. 4 or $22.50 pr. 


COMBINATION NO. 5 _  oRT’S PRICE 


24x4 Kelsey-Hayes s.s. wheel, COMPLETE 
and lubricator, with new over- 


size Goodyear 25x5 Tire and 7 45 
Tube. Replaces regular 26x4 12 neh. 
clinchers. Regular price com- 


plete $41.50 each. or $23.85 pr. 
COMBINATION NO.6 ORT’S PRICE 
30x65 s.s. new production Navy COMPLETE 


spec, wheel. Equi with 
new 30x5 PR $4 2 50 
Tube Regular price aes — 
$563 20 each or $23.50 pr. 


Remember! 





OTHER WHEEL BARGAINS 


Space does not permit my listing all the wheel 
bargains I have. Tell me what you need and 
let me show you the kind of prices you haven't 
seen for years. Have Bendix, etc., 
cheap. Use the order form at the right. 


[ FREE TUBES 6.037," or ‘Biresions 


Tube FREE with every tire you buy from 
me. I have cut the list prices of all my 
tires in half. Write for list of prices and 
save yourself some real money. 








Double Ignition Switch, 


fool- proof — finest grade 
—as illustrated. Regular 7 
price $3.50. a 








Consolidated Oil Pressure G 


Very accurate and good look. on 
N ing. Regular price $3.50. :. 


ORT’S PRICE 








DIXIE 


S. Army spec. New, 


ORT’S PRICE 


Ye 


BUCKLES 

-| No. 1 — 4-in. 

long 10¢ ea. 

| No. 2 — 5-in. 

long 12% ea. 

No. 3—5 im. 
long 12 

-) No. reanrr4 

long 15c. ea. 

| Guaranteed to 


} py ‘ 4 be best quality 


RUSCO Safer Belt, AE-19 
rmy and Na belt makes use of 


avy type. 
a adjusting straps 1 inch in width, instead 


being completely ——— of webbing. 


Five inches wide. Quick re 

buckle made of % inch "steel ORT'SS 95 
forged, heat-treated and _ cad- 6, PRICE 

mium plated. Regular price $6.5 


Your money refunded if ea are not more than satisfied. 





NOTE: Special Prices on Tubing: 
1020 and 1025 seamless carbon steel tubing as 
low as 5c per foot. Chrome moly at propor- 
tionate prices. Streamlined puping 12c. per 
foot and up. Write for list of sizes, 


, Bree purchase exceeding $10 will 
F REE! free of charge one of Capt. 
LaRoe’s ous wSfidor Flying Courses. 5 
books! Regular price, $2.98 per set. 


SEND FOR COMPLETE CATALOG 
Please Use This 


ORDER FORM 


DEAR ORT: These are the kind of prices a 
fellow likes to see. Man alive, how do you 
do it? I have checked off below the items I 
want, with quantities and prices. 


WHEEL AND TIRE COMBINATIONS 


OO No. 1: at $5.95 ea, Total $..........-.. 
OO No. 2: at $5.95 ea. Total $............ 
O No. 3: at $9.95 ea. Total $..........-- 
0 No. 4: at $11.65 ea. Total $..........-.. 
D No. 5: at $12.45 ea. Total $........+-.. 
0 No. 6: at $12.50 ea. Total $..........46- 
(C0 Oil Gauges at 98c. ea. Total $.......... 
i] ere Ignition Switches at 97c. ea. 


eee etree ewe eee eee eee ere eee ee eeee 


C0 Safety Belts: at $1.95 ea. Total $........ 
(0 Send your complete catalog. 


(C0 Send list of Tire prices with FREE Tube 
offer. 


00 Send list of wheel bargains. 
(C0 Send list of aircraft tubing. 


KARL ORT 


630 West Poplar St., York, Penn. 





City and State 











Rebuilt Airplane Engines 


Curtiss OX5 ...... Ry ie pg ABA $125 each 
GU SID 6.05 86% bweceseecs 175 each 
ED BOGE Boe. c c0ise bv0wese 195 each 
SRD TE 6.0hs 64.64 owen OO 255 each 
WHE SEP Bé cceh ese ode haeees 345 each 


Send for Complete Descriptiwe List 


HECKMAN MACHINE WORKS 
4026 W. take St.. Chicago, Ill. 


sepeceeee jeneneues 





SCINTILL A" MAGRETOS” 


ne 
oy - Fy Be, such ae ‘berline, 


MAGNETO BROKERAGE CO. 
104 N. Halsted St.. Chicago, 1 





suenesuseausuensennadsnssnsunseans a 





TRAVEL AIR 


J6, 5-cylinder. Like new. Has air wheels. 
Sacrifice at $2,000; easily worth $3,000. 


NEWARK AIR SERVICE, Inc. 
Newark, N. J. Mulberry 4-3554 








SACRIFICE SALE 


J4 220-hp. straight wing Whirlwind Waco 
licensed and in perfect condition. Ship 
well streamlined and plenty fast. No 
reasonable offer refused. 


Becker Forner Flying Service, Inc. 
Jackson, Mich. 


J-5 Four-Place Stinson Junior 


with wheel dual control. Licensed and in perfect 
condition. Flown less than 100 hours. Ship is 
equipped with N.A.C.A. cowling, standard steel 
propeller, and with plenty of instruments. Terms 
to responsible buyers. Make us a proposition. 


Becker Forner Flying Service, Inc. 
Jackson, Mich. 


DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Michigan 





WHEEL—TIRE—TUBE SETS 
Set includes two brand new wheels, two new tires 
and two new tubes. 


Sise Per Set 
24x4 Complete set of two......--+se++- $19.00 
26x4 Complete set of two.......--+++++- 12.50 
26x5 Complete set of two .....-+-+e+ee0% 22.50 
30x5 — set of oo with brake assem- $3.00 
32x6 Complete ‘set of éwo ‘with brake assem- sme 


Sere eee ee eee eee eee errr 


New a Used Airwheels and Tires, also Semi- 
Airwheels. Write us for exceptionally low prices. 
USED STEEL PROPELLERS. 

MOTORS FOR SALE 
J-5 Wright motor, ninety hours flying time. .$550 
Continental 40 H.P. practically new........ $275 








For Sale—USED AIRPLANES 


All Types—Excellent Values 
Rock Bottom Prices 
Write or Wire for Price List 


CURTISS-WRIGHT FLYING SERVICE 
Sales Department 
29 West 57th Street, New York City 








30 AIRPLANES FOR SALE 


Write for FREE List of Bargains Today 
Sensational clearance sale of new and used planes. 
Waco F, $1,750; Challenger Robin, $1,350; 
Kinner Cabin Monoplane, $995; Wright J6é Robin, 
$1,600; Rearwin Jr., ape g A. Stinson, $2,250, 
and others. Write or wire at 
AIRPLANE 8 SALES CO. 

Lergest used plane dealer in the Middle West 


Sn ER Ee ee 4. 








TRAVEL AIR 


Challenger motor. Very good condition; 
extra instruments. Licensed. Ready to 
fly. $1,000. 


NEWARK AIR SERVICE, Inc. 
Newark, N. J. Mulberry 4-3554 








CURTISS MOTORS 


We bee at Se price of our OX-5 and OXX-6 
motors f: rom $175 to $95 each. We have only a 
cow if and’ exe geimn to mete Gham  euiek ly. 


used hundreds for motors 

send full information to interested parties. 
GRANT MARINE MOTOR CO. 

827 Whittier Blvd., Detroit, Mich. 








FOR SALE 
A real buy. Warner 110 H.P. Inland 
+ age age 2 Place Side by Side Ship 


ship is the same as brand new. 
ws performing ship and loaded with 
instrumen 





Forner 
Jackson, 


Airplane Propellers 
SPECIAL 


Prices for February and March 
BUY AN EXTRA PROP. 


OX5 with all metal spinner......... $45 
OX5 without spinner .......... -- 40 
OX5 with spinner for Bird Ship.. 30 
Kinners-Warners ...... ° ones Wee Suré> 6 ae 
Challengers-Hissos-Whirlwinds ....... 50 
G —— $35 
Warner-85 

hee Pea ¢o0.8 8 5 $25 
Anz. 
Cirrus, old production .........-- - + -$20 


LeBlond-60, old production, with 


ee ee ee 


8 
LeBlond-60, ‘ola production, wenens 
Spinner’ . Seeseb et erese ebdesuee ae 


LeBlond-60, new production 
Rover with = aed withogt-splamer 
STONE PROPELLER COMPANY 
“Supreme Propellers” 
Wichita, Kansas. 
































42 





AVIATION 
February, 1932 





FOR SALE 
Seaplanes—Landplanes 


Amphibions 
Outstanding Buys This Month 


Fairchild FC-2, five-passenger Cabin Air- 
plane, Wright Whirldwind J-5 Engine, 
225 hours, perfect condition, just re- 
licensed, complete instruments, pri- 
vately owned, never cracked. Price 


Bellanca Pacemaker, Wright Whirlwind 
J-6, 300 hp. Total flying time 240 
hours, completely overhauled. Like 
new $8,500. 


Sikorsky 8-39, Single Wasp dr. 300-hp. 
Engine, 6-place amphibion, total time 
300 hours with two hours since over- 
haul by Pratt & Whitney and Sikorsky 
factories: relicensed, like new, guar- 
anteed. Price $10,500. 


5—3-Place Savoia-Marchetti Amphibi 
100 and 125 hp. Kinner Engines, re 
bargains. 


Bird 3-Plaze, 125-hp. Kinner, comletely 
overhauled, relicensed, new ship guar- 
antee by manufacturer, $1,975. 


Wright Whirlwind Engine, J-5, 225 hp., 
40 hours total time, top overhaul just 
finished, together with Micarta Pr - 
lor and Hub at $675. Also one complete 
Pioneer Instrument Board uu 
Bank and Turn, Rate of Climb, Clock, 
Altimeter, Oil Temperature and Pres- 
sure, etc. Less than half price. 


Hermes 115-hp., 4-cyI-) Air-cooled Engine, 
fits Cirrus Engine Mount, cost $1,280. 
Total time 47 hours, perfect condition, 
ape with propellor hub and propel- 
er complete, $225. 


Bellanca 6-Place Cabin Airplane, Wright 
Whirlwind J-5B Engine, overhauled, 
re-covered, re-licensed, new upholstery, 
perfect condition, $2.600. 


Many Other Exceptional Bargains 


10 SIKORSKY 8-38, twin Wasp engine Amphibions 
from $12,500 to $15,000—complete’ overba: . 
relicensed, guarnnteed perfect condition. Brand 
new FAIRCHILD KR-taner-wing biplane with 
brand new 100 hp. Kinner Engine (never flown 
except 1 hour flight test), at $2250. Two Curtiss 
Juniors nearly new, with 40 and 65 hours at $750 
and $800. Great Lakes Trainer at $1900; Brand 
New Buhi Bull Pup at $850. ENGINES include 
WASPS, HORNETS, CYCLONES, WRIGHT 
WHIRLWINDS propellors, instruments, etc. 


Phone, write or cable your requirements to 
GEO. R. POND, Test Pilot 
Pent House, 267 Fifth Ave., New York. 





Closing Out At Bargain Prices Our Entire 
$40,000.00 Stock of New and Used Airplane 


Engines and Aeronautical Supplies 


CONSISTING OF: 


2 Wright Whirlwind J-6 300 H.P. Motors; 3 J-56 220 H.P. Motors, completely major 
overhauled and test run; 2 Warner Scarab _110 H.P. Motors, same as new; 1 Wasp 
Series B 525 H.P. Pratt & Whitney Hornet Motor, complete with propeller and starter; 
total time 150 hours, condition guaranteed perfect; 4 Rebuilt OX5 Motors; 2 brand new 
OX5 Motors in original crates; 1 Lycoming 215 H.P. Motor, condition perfect. 


A Large Supply of New and Used J-4, J-5, J-6 and Warner Scarab parts, consisting of: 
Crank cases, master rods, articulating rods, crank shafts, cylinders, pistons, piston pins, 
carburetors, new and used J-4, J-5 and J-6 Thompson valves, Hisso Waco Radiator, OX5 
Waco Radiators, center section tanks for Waco, Waco Ailerons, wings, center section and 
tail group complete, also Pioneer compasses, Bank and turns, Air Speeds, Tachometers, etc. 
2 J-5 Eclipse Electric Inertia Starters; 1 J6 Eclipse Electric Inertia Starter; 2 J-5 Eclipse 
Hand Booster Starters, and 2 Warner Eclipse Starters: 3 J-5 Hamilton Standard Steel Pro- 
pellers like new: 2 Brand new J-6 300 H.P. High Speed Hamilton Standard Steel Propellers; 
2 Warner Steel Propellers, cannot be told from new; 4 new and used J-5 Hartzell Wood 
Propellers, complete with hubs. i Set of Edo DeLuxe Pontoons for Whirlwind Waco, 
perfect condition. 1 Russell Lobe 24 Ft. Parachute, same as new. Hundreds of other 


parts not listed. 


All parts, motors and propellers shipped subject to inspection upon payment of twenty- 


five percent of purchase price on same. 


Write or Wire 


MICHIGAN AERO MOTORS, Jackson, Michigan 








* Wood work machinery. Ply wood 


FOR SALE 


Used and practically new Savoia 
Marchetti amphibions and seaplanes. 
Prices ranging from $2,250 to 
$3,500. 


propellers, imported acetate dope— 
aircraft accessories. - 


Drastically Reduced Prices 


American Aeronautical Corp. 
Port Washington, N. Y. 


2—25x11 Air Wheels, complete with brakes, in- 
eluding casings, tubes, hubs and liners. New. 
Perfect. Both, $40.00. 

1—Hamilton Standard Senior, adjustable steel 
propeller, 8 ft. 4 in., suitable for either OX5 
or OXX6. Blades can be cut down for 
Warner or Kinner. Now. Never flown. Per- 
fect, $70.00. 

1—New Exide 12-volt Aircraft Battery. Weight 
36 Ibs., $10.00. 

1—New Exide 12-volt Aircraft Battery. Weight 
24 Ibs., $7.50. 

1—New Cessna Anzani, 120-hp. Radial Air Cooled 
Motor. Unused, $100.00. 

Same as above, used one hour. Perfect running 
condition, $65.00. 

1—New Standard Steel Propeller for 120 Anzani 
8 ft. 3 in., with puller. Perfect, $65.00. 

Also J5 with 166 hrs. Wasp “‘A’’ with 330 hrs. 
J5 Standard Steel Prop. New. Make offers. 

Any part for 6000. 

Want Cessna ‘‘AA’’ Monoplane with or without 
Anzani Motor. Must be a buy. Give com- 
plete details. Cash deal. 


AIREFFCO CO., Miami, Fila. 











TRAVEL AIR 


J6, 5-cylinder. Perfect condition. A won- 
derful buy at $1,800. Worth $2,500. 


NEWARK AIR SERVICE, Inc. 
Newark, N. J. Mulberry 4-3554 


For Sale at Bargain Prices 
J-5 220 Whirlwind Straight Wing 
Waco 


Nearly new, perfect condition, always kept in hangar, 
fifty hours on motor since complete overhaul. J-4 
motor in A-1 condition with fifty hours since over- 
haul. One set Edo DeLuxe Floats used only twenty 
hours, can be used on above plane. Write or wire. 


ROSS BECKER, Jackson, Michigan 








FOR SALE 


BUHL BULL PUP 


Brand New Szekely Powered. This little 
ship licensed and equipped with Air 

eels. Price $900. Will accept good 
Getomobite as part payment. Write or 


Becker-Forner Flying Service, Inc. 
Jackson, Michigan 








jane 

FOR SALE - 
The following licensed airplanes, all in ex- 
cellent condition, always kept in hangars 
and serviced by licensed mechanics. 
6-8 place Wasp Flamingo all-metal, $3,800. 
Lycoming Stinson with specials, $2,750. 
Inland Sport LeBlond ‘65’, $1,175. 
Two OX-Robins with specials, each, $775. 
Curtiss-Wright Junior, $775. 

IOWA AIRWAYS CORPORATION 

Write, wire, or telephone. Fort Dodge. Iowa. 








TO HELP YOU 


SeLL WuHat You No Loncer NEED 


“Searchlight” Advertising 











IRVIN AIR CHUTES 
N 
TIME PAYMENTS 
e 
JOE CRANE 








Roosevelt Field, Mineola, L. I., N. Y. 





PIONEER AIRCRAFT CO. 
Pioneers Since 1911 


REBUILDING COVERING PAINTING 
REBUILT 
Our licensed specialists ebuild- 
ing, repeiring and refinishing wMeb gus 
superior and kmanship ata low cost. 
When the old bus begins to look seedy needs 
an overhaul it’s a grand aoe thee 
able to put her in a reliable shop where you get 
an , which includes all extras plus 
p at a low cost, and have it 


Ships called for and delivered 


free 
A first-class tr job beats a whole hangar full 
@f cheap jobs. Write, Wire or Phone 





» Rochelle 
Phone: Hackensack 2-9725 








They “talk your language 


the other 19,000 and more readers of Aviation “talk your 
language”—are interested in everything related to the 
work of the field served by this paper—that’s why advertise- 
ments of Employment, Equipment and Business Oppor- 
tunities in the Searchlight Section of Aviation bring letters 


like these: 


“This is to inform you that the 
ad inserted by us in the Search- 
light Section of your magazine was 
a means of our selling the Amphi- 
ian.” 


“Wish to say that the ‘For Sale 
ad I ran in the Searchlight Section 
sold the plane.’’. 


“Please discontinue my ad in your 


Searchlight Section. It brought im- 
mediate results, and the articles 
advertised are sold.” 


“I inserted an ad in Aviation, to 
appear in $ consecutive issue and 
sent you my check in the sum of 
$7.50. Within three days from 
the first insertion I had received 
seven replies and had sold my 
plane at a satisfactory price.” 
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ALPHABETICAL INDEX 


This index is published as a convenience to the reader, 
Every care is taken to one it accurate, but Aviation 
assumes no responsibility for errors or omissions, 
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SCINTILLA ! 


AIRCRAFT MAGNETOS 


The Lycoming model R-680, popular 
nine-cylinder radial engine manufac- 
tured by the Lycoming Manufacturing 
Company, is Scintilla equipped. 


Like most other leading aircraft engine 
builders, Lycoming has learned to de- 


pend on Scintilla dependability. 





Front view Lycoming Model R-680, 
equipped with one Scintilla dual iype 
vertical magneto. 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, N. Y. 


(Subsidiary of Bendix 
Aviation Corporation) 


Contractors to the U. S. 
Army and Navy 
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STABILITY 





is also a measure of business! 


Not only in an airplane, but in the organ- 
ization back of the plane, stability today is 
the mark of genuine success. ..Despite the 
trials of the aeronautical industry during the 
past year, the last two months of 1931 
brought Bellanca almost seven times the 
volume of sales closed in the same period 
of the previous year. The annual sales were 


292% greater than those of 1930... .These 
facts speak for themselves, eloquently indors- 
ing the established value of Bellanca planes. 


Once more the gain in commercial airplane 
leadership, won by these sturdy, highly ef- 
ficient products, confirms the truth of the 
statement, “Built As Only Bellanca Can 
Build.” 


BELLANCA AIRCRAFT CORPORATION 


New Castle, Delaware 


Chrysler Building, New York 


Bellanca Aircraft of Canada, Ltd., Montreal 


BELLANCA 
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Kort pependabili ye 


Light. Radio power. Electric current for 
every need. Satisfaction. Dependabil- 
ity. Quality, backed by 29 years of ex- 
clusive battery manufacture. Serviced 
by forty thousand friendly Willard 
stations in every part of the country. 


Willard builds a complete line of storage batteries — 
at a wide range in price—including types with Thread- 
Rubber Insulation, an exclusive Willard product. 


Willard © 


WILLARD STORAGE BATTERY CO. « Cleveland « Los Angeles ¢ Toronto, Ont. 
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ECLIPSE 


The Standard of Starting 


It has become a natural habit in 
aviation circles to use Eclipse 
Starter performance as a standard; 
as a basis for judging excellence. 


To understand this you have only 
to notice the astonishing record of 
Eclipse Aviation Starters—their 
almost universal use; their almost 
infallible dependability. 


A record that speaks for itself. 


ECLIPSE AVIATION CORPORATION 
East Orange, New Jersey 


(Subsidiary of Bendix Aviation Corporation) 








